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At Decibel, 
We Pattern Our Business 
After Yours. 


Base Station Antennas For Any Application. 


At Decibel Products, our business is base station antennas. That's why we're the source for an unparalleled 
breadth and depth of quality antennas patterned for your radio frequency business. Whether you provide 
cellular/GSM, land mobile, paging, airto-ground, PCN/PCS, or any 


other witeless network, we have the antennas to produce patterns that P.O. Box 569610 

precisely [il your applications, Datios, ees eee 
So call Decibel’s systems engineering department today at rhe A oe i 

1-800-676-5342 for expert assistance wilh your unique base station 214-631-0310 

antenna applications needs. And follow a patiern of excellence serrereg: CASAS eIarOR 

for your business. Your Wireless Connection.” 
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The 10-site radio controller 


Gooseneck 
microphone 
optional 


optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line /four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control 
Instant PTT switches allow immediate 
response to a call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


= TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 

@ RX ALL switch for monitoring 
all unselected lines 

m Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 

@ GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 

m= TIMED MUTE switch to mute 
“unselected” audio temporarily 

= Separate volume controls for 
each “unselected” line 

@ = Instant-PTT switches for each 
line 

®  Line-activity LEDs (function 
on all lines, selected or not) 

@ Heavy-duty 120/240-V.. power 
supply (also runs on 12 Vac) 

Options 
@ DCA-3 external three-line 


adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


UME GIA IT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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10 How to use duplexers: 


Combiners, 
multicouplers 

Brian J. Henderson, P. Eng. 
Part 5—Transmitter combiners 
and receiver multicouplers 
allow multiple repeaters to 
share the same antenna. 


Use antenna analysts 

to simplify testing, 
adjustment 

Terry Perdue 

Antenna analysts that automati- 
cally plot standing wave ratios 
across a frequency range and 
display the information as a lig- 
uid crystal display graph make 
antenna testing more efficient. 


Servicing pagers 

David Ludvigson 

Part 1 1—Here’s how the versa- 
tile Bravo pager microproces- 
sor board performs its tasks in 
shifting the pager from standby 
to receive, verifying address 
recepuon and displaying mes- 
sages from electronic memory. 


The journal of mobile communications technology 


38 Mechanics and money: 
The rewrite of part 22 
Robert H, Schwaninger Jr. 
The FCC rewrites and revises 
rules for land mobile radio op- 
eration, expanding the use of 
auctions to assign licenses. 
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4 Fditorial 
6 Calendar 


8 T echnically speaking 
Harold Kinley, C.E.T. 
Telephone line-testing basics, 
part 2. 


60 Regulating technology 
Robert H. Schwaninger Jr. 
‘You are hereby ordered to 
pay, ah, something-or-other. 


62 News 


63 New products 


Newmar and Motorola are the 
“Readers’ Choice.” 


RF power amplifier 70 Literature 
design boosts field 
reliability 71 People 


Dean Cubley 

Using circuit board and thermal 72 
materials adapted from the mili- 

tary and aerospace industries 

helps to improve amplifier reli- 72 
ability in continuous duty and in 

extreme conditions. 9? Ad index/hot line 


Find advertisers quickly. 


Letters from readers 


Classified ads 


Smart installations 


David J, Kushman Mobile Rudio Technology USSN 0745 7626) as published 
Intelligence and communication monthly by Intertee Publishing Chsporaten, 9800 Metall, Over 


eels . > . Jars! Park. KS 66212-2215, an meuled tree te qualified peescns 

make installation guidelines fit within the Cited Stites vind Catacda. Second-cliss postage paid 

ae Az customer expectations. at Shawnee Mission KS, and ackinenal mailing offices. POST. 

MS MASTER: Send address change to Mobile Radio Technology, 
P.O. Boy 12000, Overland Park. KS 66282-2960, 

SUBSCRIPTIONS, Non qualified persons may subscribe at the 

On the cover: Field service technician. Eric folluwing nites: United States and Canada. one-year $¥(K) 


3 - Qualified and non-qualified persons in all other countnes. one. 
2 airs 2 po e tra ~‘eiver ¢ = : 
Blumer, repairs a pi rable transceiver at the year SA0.00 (surface mad), S105 00 Gar mail). Subserpiien in- 


Motorola Service Center in Pittsburgh. Jormation PQ. Hox 12947, Overland Park. KS, 66282-2937, 
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Transcrypt™ has been providing complete voice privacy solutions 
for more than 16 years to over 10,000 public safety, government, and 
industry users in 88 countries around the world. Call us to talk 
about adding protection to your Land Mobile Radio (LMR) or 
cellular communications. We're ready to listen... Privately. 


¢“ Superior Voice Quality 

¢ Patented Continuous Sync. Process 

¢ Compatible With Over 1500 Types Of Radios 
¢ Affordable 

/ Security Levels To Fit Your Requirements 

¢ Compact Size 

/ Low Power Consumption 

“ Over-The Air Reprogramming (OTAR) 

/ Works Through Existing Systems 


4800 NW 1st Street, Lincoln, NE 68521 USA 402-474-4800 * FAX 402-474-4858 Circle (5) on Fast,Fact Card 


VISAR is a trademark of Motorola inc. 
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Small SMR service companies organize to regain access to frequencies 


Every so often, a threat to their busi- 
nesses at the hands of the FCC jolts radio 
communications service company owners 
into forming the nucleus of a new trade 
association to protect their interests. Sev- 
eral years ago, the motivation was the 
FCC’s imposition of monopoly frequency 
coordination. The association formed to 
meet that challenge never found its voice. 


The freeze 

What has service company owners in- 
censed this time is the FCC’s moratorium 
(known as a “freeze”) on issuing new 
800MHz specialized mobile radio li- 
censes. The halt in licensing is bad 
enough, but the freeze might be followed 
by dismissal of thousands of pending li- 
cense applications and an auction of the 
frequencies connected with those applica- 
tions. If so, many applicants would lose 
substantial investments, and those intend- 
ing to use the additional frequencies to 
expand existing services could see their 
businesses falter instead. 

Such an action could be followed by 
legal challenges that might prevent new 
licenses from being issued for years. Even 
if the service company owners were to 
mount a successful court battle, victory 
could come too late. 


Big-money motivation 

By the way, this FCC action is moti- 
vated by some big money. The commis- 
sion is flush with success in the auction 
of narrowband personal communications 
services (PCS) and interactive video and 
data service (IVDS) frequencies for nearly 
three-quarters of a billion dollars—five 
or six times the amount of its annual 
budget. This stack of gold far outweighs 
assessing fines to multiple licensees for 
tower light violations, even at $250,000 a 


tower. Big fines previously were seen as 
a big money-maker, but no more. Besides, 
a federal court ruled July 12 that the FCC 
adopted its inflated fine schedule ille- 
gally. The agency may attempt to reinsti- 
tute large fines by a legal process, but for 
now, its focus is on radio-frequency spec- 
trum auctions. 

Money that the FCC collects goes di- 
rectly into the U.S, Treasury; in other 
words, the commission does not get to 
keep it. Nevertheless, the enormous rev- 
enue from spectrum auctions makes the 
agency look good to Congress, which sets 
the FCC’s budget annually. 

The big money attracts so much atten- 
tion that the FCC is willing to consider 
finding a way to backtrack on its estab- 
lished SMR licensing procedure and sell 
already applied-for channels to the high- 
est bidder. 


SMR-cellular service 

The commission already made a mess 
of the 800MHz channels, originally in- 
tended for dispatch communications, by 
granting thousands of licenses for what 
amounts to cellular telephone service on 
SMR frequencies and giving the SMR- 
cellular applicants five years to build their 
systems. Many of the facilities granted by 
these licenses may never be built, depend- 
ing on the state of the competition among 
cellular, SMR-cellular and PCS compa- 
nies years hence. 

Meanwhile, operators of SMR service 
companies such as Neal F. Ragan of 
Ragan Communications, Peoria, IL, find 
themselves cul off from frequencies for 
expansion. Even in rural Illinois, Ragan 
told us, hundreds of channels are assigned 
to systems that are never expected to be 
built. He admits to having been inatten- 
tive while these licenses were granted. 

“T never thought that a rural area with 
5,000 potential customers would draw ap- 
plications for 130 channels,” he said. 
“There is no way that so many systems 
will be built to serve so few potential cus- 
tomers.” Even so, Ragan’s application to 
expand his five-channel system has lan- 
guished on a waiting list for nine months 
on the way to five years, before 
unconstructed system licenses would be 
cancelled, making room for his expan- 
sion—that is, unless his pending applica- 
tion is dismissed after the freeze. 


Organizational meetings 

Ragan sent letters to other SMR serv- 
ice cOmpany owners, and the letters at- 
tracted 70 of them to an Aug. 27 meeting 
in Peoria to discuss steps to take, About 


half as many later made the trek to Wash- 
ington, DC, on Sept. 13 and 14 to visit the 
FCC and to continue to organize. 

The formation of an organization 
named SMR Won resulted. SMR Won 
seems to be a temporary organization with 
the specific goal of blocking any FCC 
plan to auction 800MHz SMR spectrum 
and, if possible, freeing some of the spec- 
trum in rural areas for licensing to current 
system operators that are ready to expand. 
We say “seems to be” because, as with 
any fledgling organization, SMR Won's 
leaders and members are not necessarily 
of one mind in defining the organization's 
scope. 

SMR Won ought to become an ongo- 
ing, if lean, trade association dedicated to 
representing small radio service compa- 
nies. These companies need a representa- 
live to monitor federal government ac- 
tions for potential trouble even when com- 
pany owners are occupied with the daily 
tasks of running their businesses. They 
need an organization dedicated to their 
small businesses and not subject to a con- 
flict of interest in also representing big 
businesses. 


Adequate representation 

Don’t get us wrong. Big business de- 
serves and is entitled to representation. 
But when small businesses are repre- 
sented by the same organizations that in- 
clude big businesses that pay the greater 
part of the operating budget, they cannot 
always expect to have their interests re- 
flected in positions taken before the FCC 
and Congress, These small SMR service 
companies might not have been foreclosed 
from expansion if their interests had been 
adequately represented. 

Today (Oct. 3), no one knows whether 
SMR Won will fight the commission or 
try to persuade, cajole and buddy-buddy 
the agency into maintaining and acceler- 
ating their ability to expand their systems 
on frequencies originally intended for that 
purpose. An eleventh-hour effort doesn't 
seem to call for too much subtlety, 
though. More importantly, it is difficult 
to tell whether the new organization's 
nerve and resources will be a match for 
the task at hand. 

Information about SMR Won is avail- 
able from the organization’s secretary, 
Harold O'Dell of La Flore Communica- 
tions in Greenwood, MS. A request can 
be sent by fax to 601-453-6079. 

—Don Bishop 
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EXPANDING YOUR PAGING 
NFRVORK 1S A LOT LIK 
PLATING CHESS. 


; J 
= ( 5 ) ! & 
ar 4 Ad 


_Jouave several options, but some choices make more sense than others. 


As your paging network grows, every move is crucial. Your Plus, a long list of smaller regional operations are using 
company’s future depends upon the solid business decisions SpaceCom’s satellite technology to link as few as four 
you make today. transmitter sites. Why? Because they've considered the 
What's the best way to link your transmitter sites? options, crunched the numbers, and realized that SpaceCom’s 
You've played this game awhile, so you know your options. satellite technology was the best long-term business decision 
In the last few years, satellite technology has come to the for their paging network. 
forefront as one of the most cost-effective methods of linking And with PCS looming on the horizon, your network 
transmitter sites. must be ready to keep pace with the industry, 
More paging networks than ever before are SpaceCom’s technology allows you to easily 
now using satellite control links. In fact, 7 of ne upgrade data rates and add new services. 
the top 10 paging networks currently And stay ahead of your competition. 
use satellite technology from SpaceCom Check on SpaceCom Systems. It’s your 
Systems. best move. 


Down-to-Earth Satellite Solutions. — 
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C alendar 


November 

3-5—Industrial Telecommunications Association and Council of Inde- 
pendent Communication Suppliers Annual Meetings, The Kingsmill 
Resort and Conference Center, Williamsburg, VA. Contact: Barbara J. 
Levermann. 703-528-5115. 

10-13—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, Radisson Plaza Lord Balti- 
more Hotel, Baltimore, MD. Contact: Jack Armstrong, 410-628-9300. 

18—Radio Club of America, Communications Symposium, 85th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella, 201-652-6811. 


December 
6-8—Wireless Datacomm Fall, Washington Convention Center, Wash- 
ington, DC, Contact: 800-322-9332 


1995 


January 

16-18—Mobile Communications Conference, sponsored by Frost & 
Sullivan, Westin Hotel. Galleria Dallas, Dallas. Contact: 800-256- 
1076. 


February 
1-3—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, New Orleans. Contact: 202-785-0081. 


March 


13-14—AMTEX, the American Mobile Telecommunications 
Association’s Marketing and Technology Conference and Exposition, 
The Buttes, Tempe, AZ. Contact: 202-331-7773. 

16-17—Government Land Mobile Communications Conference, spon- 
sored by TMSA Conferences, Rosslyn Westpark Hotel, Arlington, VA. 
Contact: Steven Silver, 310-534-4871. 

20-23—Supercomm, sponsored by USTA and TIA, Anaheim Conven- 
tion Center, Anaheim, CA. Contact: 202-326-7300. 


April 

3-5—Energy Telecommunications and Electrical Association, George 
R. Brown Convention Center, Houston. Contact: 214-235-0655. 

25-27—International Wireless Communications Expo/Spring, Las 
Vegas Sands Convention Center, Las Vegas. Contact: 800-828-0420. 


May 

17-19—Mobile Communications Conference, sponsored by the National 
Association of Business and Educational Radio (NABER), Hotel del 
Coronado, San Diego. Contact: Nancy Palleschi, 800-759-0300. 


31-June 2—Radiocomm, Toronto Metropolitan Convention Center, 
Toronto. Contact: 613-233-4888. 


July 

26-28—V ehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O'Hare, Chicago. 
Contact: Keith Paglusch, chairman, 312-399-2378. 

31-Aug. 4—Utilities Telecommunications Council, Hyatt Regency and 
Convention Center, Minneapolis, Contact: 202-872-0030. 


August 
13-18—Association of Public-Safety Communications Ofticials—In- 
ternational National Conference, Detroit. Contact: 800-949-2726. 


September 

20-23—Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association (PCIA), Orange County Con- 
vention Center, Orlando, FL. Contact; 800-326-8638. 


October 
18-20—International Wireless Communications Expo/Fall, Tampa 
Convention Center, Tampa, FL. Contact: 800-828-0420, 
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The MXP25 provides fast unit identity (ANI), but 
doesn’t stop there. 


As your call management needs expand, the 
MXP25 expands with them. The Hot Key feature 
senses and reports ignitions that are OFF or ON. 
Add a Map/Stat/Keyboard and report fleet conditions 
in the blink of an eye. Assure worker safety with 
Man-Down/Hot Mic Alarms. 


ANI today— the whole banana tomorrow! Your 
needs may change, but with the expanded features 
of the MXP25, you'll be ready. 


For MoreThan Just ANI 
Call Toll Free: 
1-800-638-5577 


NX: COM, INC. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (910) 744-5050 or FAX (910) 744-5054 
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echnically speaking 


Telephone line-testing basics, part 2 


By Harold Kinley, C.E.T. 


Last month, we covered noise measure- 
ments on telco (telephone company) lines 
and some of the equipment used to make 
such measurements, Some of the same 
equipment and techniques are used to 
make many other pertinent telco line tests 
and measurements. The following mfor- 
mation covers some of the other test pro- 
cedures and methodology. 


Line loss and frequency response 

A typical non-conditioned (type 3002) 
line used to remotely control two-way ra- 
dio base stations has a loss of 16dB =4dB 
long-term variation from end to end. This 
loss is measured at 1.000Hz. (Telco usu- 
ally uses 1,004Hz as the reference point.) 

This variation means that the line loss 
can be as litthe as 12dB or as much as 
20dB at any given time. Any loss greater 
than 20dB should be reported to telco for 
repair. Figure 1 below shows the simple 
setup used to check the line loss. It is 
important to use equipment with balanced 
input/output connections. Connecting un- 
balanced equipment to the line will create 
problems and can invalidate the measure- 
ments. Telephone line test equipment of- 
ten is battery-operated to isolate the equip- 
ment from ground, 


TELCO LINE 


1kHz 


TONE 
GENERATOR 


Figure 1. This simple setup can be used to 
measure line loss and frequency response. 


6000/6000 


Figure 2. This simple transformer arrangement 
can be used to connect unbalanced instru- 
ments to the line without unbalancing the line. 
The termination resistor (6002) is connected to 
the measure side of the transformer. This ar- 
rangement can be built inside a small construc- 
tion box with input and output connectors for 
convenience. 


Transformers (6000/6002) usually are 
used to connect unbalanced equipment 
inputs/outputs to the telephone line. Last 
month’s column explained how to build a 
simple isolation transformer in a small 
construction box to facilitate the connec- 
tion of unbalanced test equipment to the 
telephone line. The simple diagram is 
shown in Figure 2 bottom left. The 6000. 
load resistor usually is used on the mea- 
suring end to properly terminate the line 
for measurement. 

The graph in Figure 3 below is handy 
for converting between decibels referenced 
to a millivolt (dBm) and root-mean-square 
(rms) voltage across 6000. With the 
equipment set up as shown in Figure |, the 
tone generator is set to produce a [kHz 


RMS VOLTS 


tone at OdBm or 0.775Vrms. If a dBm 
meter is not available. use a good-quality 
(battery-operated) digital voltmeter 
(DVM) to measure the IkKHz audio level at 
the end of the line. If the line loss does not 
exceed 20dB (and it should not), the mini- 
mum voltage that will be measured at the 
end of the line ts 0.0775V or 77.5mVrms. 
A good-quality DVM should be able to 


(continued on page SO) 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg. SC. He is the author of Standard 
Radio Communications Manual: With lnstrumen- 
tation and Testing Techniques, Prentice-Hall, 
1985. 


Ze: ia 


Figure 3. This graph can be used to convert between dBm levels and rms voltage levels across 


600 impedance. 
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UltraLink CABLE 


Solvesimany problems experienced by mobile installers: 


+ Low-loss Teflon® dielectric 
+ Withstands high temperature 

+ Fits standard RG58 size connectors 

+ Easily removed dual shields 

« Used In our base and mobile antennas 


Cushoraft/Signals supplies a complete Jine'of base and 
mobile antennas. Call us or your favorite distributor for 
fast delivery or our latest catalog. 


1-800-258-3860 - FAX:1-800-258-3868 


= 


cushcraftt/ Signals 


48 PERIMETER ROAD, MANCHESTER, N-H. 03103 USA - TELEPHONE: 603-627-7877 » FAX: 603-627-1764 + TELEX: 4949472 
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How to use duplexers: 
Combiners, multicouplers 


Part 5—Transmitter combiners and receiver multicouplers allow multiple repeaters 
to share the same antenna. If the system can tolerate the energy loss, combiners 
allow more efficient use of antenna space. 


By Brian J. Henderson, P. Eng. 


Transmitter combiners and receiver 
multicouplers are filter configurations. 

A duplexer allows a transmitter and re- 
ceiver to use a single antenna simulta- 
neously. A transmitter combiner allows 
several transmitters to use the same an- 
tenna without interfering with each other; 
a receiver multicoupler does the same for 
receivers. Where tower space is al a pre- 
mium, a combiner and a mullicoupler 
may allow additional radios to use previ- 
ously installed antennas. 

When interference occurs between some 
transmitters or receivers at a radio site, a 
combiner and multicoupler system reduces 
the interference. Interference is common on 
radio towers with separate antennas for each 
repeater system. The isolation of a com- 
biner and multicoupler system may be re- 
quired to prevent intermodulation products 
(intermod) from occurring. 

Combiner systems have losses, A com- 
biner system allows additional transmit- 
ters and receivers to use the same antenna. 

A combiner system may be warranted 
if: 

e the tower is loaded with antennas. 

* interference between systems is 
occurring. 

« the tower must be rebuilt to accommo- 
date more radio systems. 

A combiner system may be expensive 
and it may introduce system losses that 
affect radio coverage. These factors must 
be considered before installing a com- 
biner option. On the other hand, using 
combiners may cost less than rebuilding 
a tower lo accommodate more antennas 
or radio systems, 


Henderson is senior engineer, communications, 
with Canadian Western Natural Gas, Calgary, 
Alberta. 


50M LOAD 
TERMINATION 


Figure 1. A typical bandpass/band-reject combiner is configured as shown. It includes two or three 


bandpass cavities and one reject cavity per frequency. Because of the combiner’s bandpass 
nature, the minimum frequency separation is 2MHz. For closer frequency spacing, use the 


bandpass/isolator type of combiner configuration. 


There are two basic combiner types. 

Whether to use either either depends on 
transmitter and receiver frequency spacing. 

As with duplexers, a combiner’s purpose 
is to provide sufficient isolation between 
transmitters and receivers so that they op- 
erate without mutual interference. 


Bandpass/band-reject combiner 

Figure | above is a general drawing of a 
bandpass/band-reject combiner. 

This combiner type has two or three 
bandpass cavities and one reject cavity 
per frequency. Because of the 
combiner’s bandpass nature, the mini- 
mum frequency separation is 2MHz. For 
closer frequency spacing, use the 
bandpass/isolator type of combiner 
configuration. 

Note as well that each “leg” of the sys- 


tem has approximately 3.5dB of loss plus 
0.3dB system loss between each connec- 
tion point and the antenna. That loss is 
why receivers are placed on the “string” 
first, followed by the transmitters. The idea 
is to reduce loss between the antenna and 
receiver. 

Tuning these combiner strings consists 
of tuning individual bandpass and band- 
reject cavities. Once tuned to the correct 
frequency using a transmitter and wattme- 
ter as described above, the combiner can 
be installed. Remember to terminate all 
unused ports with a 50Q load. 

The combiner can be expanded to add 
more transmitters and receivers. Figure | 
shows one section of a combiner string. 
This section allows one transmilter and one 
receiver to operate, 

Adding another eight individual cavities 
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When It Comes To Paging Technology, 
Only One Name Solves The Puzzle. 


1 \ / 4 f) rr? f) 
Vit cr | x | G 
ACROSS MLOIT}a[eR{a}Lyja 
1 What Company Developed FLEX"? ri 
2 What Company Developed Two-Way 
Asymmetric Paging™? M 
3 What Company Developed High Speed M ay i A 
Voice and Data Paging? 
4 What Company Developed ViCon™? Rg 


1 What Company Developed Kore M™? “a re 
5 What Company Developed AlphaMate® Il? We are continually developing 
2 2 new paging technology with 
only one person in mind ... 
you, our customer, Our goal 
is to keep you out in front of 
your competition with the 


4 | latest in paging and paging 
M A infrastructure products and 


technology. 


FLEX, TAM, AlphaMate Il, ViCon, Kore M, High Speed 
Voice and Data Paging ... All Developed by Motorola. 


For mwre information, contact your local Motorola Infrasoucuare Account Executive or Motorola's 
Global Paging Infrasmucnere Division at 1-800-520-7243. Or unite us at 555.5 North Beach 
Street. Fe Worth, Texas 76137. 


ee Regen 
(MA) MOTOROLA Y= DIVISION fatal 


Paging Products Group 


Ak | Motorola, Kore M, FLEX, TAM, AlphaMalo {I and ViCon are trademarks of Motorola, Inc. © 1994 GPID. 
Designed and produced by Motorola GPID Strategic Markellng. 
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BANDPASS FILTER — 


DUAL 
ISOLATOR 


DUAL 
ISOLATOR 


DUAL 
ISOLATOR 
Rx PORT a | SIDE) 


ANTENNA DUPLEXER —= RK a 
“Ax 3 


BANDPASS/ISOLATOR MULTICOUPLER CONFIGURATION 
(NARROW FREQUENCY SPACING) ~ 


BANDPASS FILTER 


Tx PORT (LOWPASS S10). 


‘| AMP/ 
PRESELECTOR 


Figure 2. A typical bandpass-isolator combiner is configured as shown. It can be used for fre- 
quency spacings closer than 2MHz. An operational limit is a minimum spacing of 500kHz at VHF 
and 300kHz at UHF. For cellular use, channel spacing as close as 250kHz is possible. 


and moving the 500 lead termination to 
the rear of the combiner string allows one 
more transmitter and receiver to be added. 
Remember to connect the receivers ahead 
of all transmitters to minimize loss be- 
tween the antenna and receivers. 

The string can be expanded to accom- 
modate as many us four transmitters and 
four receivers on a single antenna. This is 
a practical limit because of loss. 

The last transmitter in the combiner 
string (just before the load termination) 
will experience 8 < 0.3dB + 3.5dB = 5.9dB 
of loss. More transmitters can be added if 
the system can tolerate the loss. Normally. 
four is the maximum number of repeaters 
used because of the loss. 


Bandpass-isolator combiner 

The bandpass-isolator type of combiner 
combination cun be used for frequency 
spacings closer than 2MHz. 

An operational limit ts a minimum spac- 
ing of 5O00kHz at VHF and 300kHz at UHF. 
For cellular use, channel spacing as close 
as 250kKHz is possible. Figure 2 to the left 
is a drawing of a typical bandpass-isolator 
combiner configuration. 

Several frequency restrictions apply to 
using this combiner type: 


Before You Buy Any Workstation 


Moducon s Ultra-Com PRO workstation permits comp. ete 
screen programming and modifying, at no additional cost. 

The Ultra-Com PRO allows you to design screens for your 
specific requirements, without changing personality PROMS. 

The exclusive SCREENMAKER feature does not require the use of 
predetermined display modules or paging screens. 

Only the Ultra-Com PRO can completely program and recon- 
figure screens without software changes. 

Other systems claim “full programmability," but usually require 
firmware changes. Not Moducom: We claim it, and demonstrate it! 
Moducom helps you design operating screens for function, color, 
switch sizes and location...and much more, with the exclusive 
SCREENMAKER and CUSTOMIZER programs available only with 
the Ultra-Com PRO communications workstations.. 


Check the facts before you buy. Then check the source: Moducom. 
ay Cail or write for our literature package and free programming demo disk. 


SM wo 


ea a 


MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 e@ FAX: (818) 764-1992 
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0, CS-900 is tHe Best DEAL Gone 


IN A CONTROL STATION INTERCONNECT !!! 


Control Station Interconnect 
MODEL CS.900 


The CS-900 beats Z-competition three ways... 


1. Lower cost because EVD and other important features 
are standard. 


. Toll free ordering and support. 


3. More standard features. Here's a few... 


COMPARISON OF STANDARD FEATURES 


CS-900 WORLDPATCH 
Electronic Voice Delay (EVD) Yes No 
Speed Dialer Yes 
Last Number Redial Yes 
FCC and DOC approved Yes 
Hook Flash Yes 
DTMF Page / Talk Back Yes 
Built-in Programming Keypad Yes 
Built-in Programming Display Yes 
Call Waiting Yes 
Line in Use Detection Yes 
Selectable DTMF Autocall Yes 
Five Click Autodial Yes 
Dial-up Remote Base Yes 
Can connect to Mic / spkr jack Yes 
Toll Free Tech Support Yes 


A export version is now available which includes dial 
click to DTMF selective calling, second dialtone ability and 
automatic disconnect on 
non domestic busy 
signals. Call or FAX 
for full details. 


The built-in programming keyboard and display makes 
set-up quicker / easier and more positive than blind DTMF 
rogramming. 
Prog ° TOLL FREE: 1-800-545-1349 
2259 Portola Rd. * Ventura, CA 93003 


® Phone (805) 642-7184 « FAX (805) 642-7271 
=z... YSTEMS INC. 


Comic! Systems Ing,, CS! und CTCSS Trak are all registered Irademarks af Goannct Syaleme Ina 
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(1) The minimum frequency spacing is 
500kHz at VHF and 250kHz at UHF. 

(2) All transmit frequencies must fall 
into the passband on one side of a 
duplexer, 

(3) All receive frequencies must fall 
into the passband on the other side of the 
duplexer, 

(4) Frequencies cannot be scattered 
throughout a given VHF or UHF frequency 
band, 


There are four basic components to this 
type of combiner: 

(1) ferrite isolator. 

(2) bandpass filter. 

(3) duplexer. 

(4) receiver multicoupler. 

The duplexer’s purpose is to separate 
the transmitter frequency group from the 
receive frequency group. The duplexer can 
be either type, depending on the overall 
transmitter and receiver frequencies’ band- 


Caller ID. A dead giveaway. 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. 1D-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


[ esc CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 


Circle (12) on Fast Fact Card 


The ULTIMATE 
nosooy.ounosoor PROTECTION... 


beats the quality 


and workmanship of LEATHERSMITH'’s cases 


for two-way radio equipment, 


LEATHERSMITH’s speclally-developed, steer 
hide leather cases are expertly designed by Penn- 


sylvania craftsmen. 


LEATHERSMITH's cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models In 


polished steel and sturdy molded nylon. 


Rich, full-gralned 
leather cases for 


the latest models 


In stock now! 
LOGO IMPRINTS 


IN CHOICE OF 
COLORS 


Your cholce of covers Is Included In our low,low 


prices. 


“Delivered on time ALL the time!”’ 


Call TODAY for your FREE information pack 


Toll-Free 1-800-233-0440 Fax 717-933-5653 


The * 
Right 
Cholce’ 


417 Frystown Rd. 
Myerstown, PA 17067 
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width requirements, 

Transmitters are connected first to a dual 
isolator, then to a bandpass filter. From 
there, they are connected to a “star connec- 
tor.” which is similar to a “T” connector 
except with four or more connection ports. 
Several cables can be connected in parallel 
because they represent several circuits con- 
nected in parallel with a S0Q. circuit. There 
is no effect on the impedance at a particular 
frequency. Note also that unused ports 
should be left open rather than terminated 
to preserve isolation and impedance. 


Tuning 

The bandpass-isolator combiner has 
only two components that can be tuned in 
the field. 

First, the duplexer can be tuned as de- 
scribed for the type and configuration of 
the duplexer in use. The bandpass filter 
can be tuned in the conventional manner 
as described above for bandpass cavities. 

Ferrite isolators should not be adjusted. 
They usually have enough bandwidth to 
use without tuning.* 

The receiver multicoupler is made of a 
bandpass network, an amplifier and split- 
ter. The only component that can be ad- 
justed is the bandpass network, if required. 
The bandwidth usually is quite wide, so 
adjustment may or may not be necessary 
depending on how much frequency shift 
there is among all receivers, 

Try injecting signal into a receiver 
through the receiver multicoupler. If the 
receiver operates with reasonable sensitiv- 
ity, leave the bandpass filter alone. If it 
works, don’t fix it. 


Duplexer 

When combining several transmitters 
and receivers in this way, it still is neces- 
sury to provide separation between the 
transmitter and receiver groups of frequen- 
cies. The easiest way to do this is with 
another duplexer. Still, make sure that 
transmitter und receiver frequencies fall 
into a group that can be separated by a 
duplexer. 

As an example, consider a system with 
the following operating frequencies: 


TRANSMIT RECEIVE 
FREQUENCY FREQUENCY 
SYSTEM (MHz) (MHz) 
1 413.1000 418.1000 
2 413.3000 418.3000 
3 413.5000 418.5000 
4 413.7000 418.7000 


In this case, all transmitter frequencies 
fall into the 413. 1000MHz—413.7000MHz 


*See “Techmieally Speaking” by Harold Kinley, 
C.E.T., in the June und July 1993 issues. 


In the weeks and months ahead, you'll hear 
more about The Test You Can Trust: The 
quality. The reliability. The responsiveness. 
The ruggedness. And the efficiency that is 
inherent in Motorola Communications 
System Analyzers. 


We invite you to stay a step ahead: Call, 
write or FAX the coupon below - and you'll 
become part of the “Motorola Test Network.” 


You'll receive advanced product information, 
posters, product videos, news briefs and the 
latest updates. Plus it’s FREE OF CHARGE! 
Sign up today. 


Yes, sign me up for the Motorola Test Network mailing list today! 
Name 

Title 

Company 


Address 
City 
Country 
Phone 


(MA) MOTOROLA 


Communications Test Equipment 
P.O. Box 2606 

Scottsdale, AZ 85252-2606 

(800) 235-9590 Ext. 88 

FAX: (319) 395-9719 
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range. Receive frequencies fall into the 
418.1000MHz-418.7000MHz range. A 
bandpass-style duplexer with a 600kHz 
passband bandwidth will work fine. 

A spectrum analyzer and tracking gen- 
erator must be used to align this duplexer. 
Adjust for required passbands on both the 
transmit and receive sides. 

If frequencies are scattered throughout the 
band, it is not possible to use this multi- 
coupling system type. There are no other 


B 


‘ 


licom 30 Watt PA. 


© Logic Ready 


is 


today! 


ait Electronics (usa) Inc. 
‘Te 1(800)222-1255 
"FAX (713)468-6944 


Copyright 1994, Talt Electronics (USA) Inc. 


It Sumill.ine repeater with optional cabinet, Trident TNT-60 logic and 


alternatives besides separate antennas. 


Shipping and handling 

You have a duplexer or combiner tuned 
up and ready to travel to the site. You have 
made sure that all adjustments are locked 


and tightened. You throw it in the back of 


the truck, and off you go. You get to the 
site, install it and find that it does not work. 
Now what? 

Two things can happen to duplexers or 


Tait SMR Repeaters: 


RPOWER PERFORMANCE 
000! 


* 800-960 MHz; also UHF and VHF 
to 5 Watts; continuous-duty PA’s available 
Jp to 128 Frequencies, PC programmable 
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combiners in transit to detune them. 

All tuning rods on duplexers have either 
a set screw or a locking nut to ighten their 
adjustments. Capacitors do not. They can 
move if bounced around or jarred. When 
they move, the cavity is detuned. 

The other thing that can happen is that 
the tuning rod can shift inside the cavity. 
When it does, the filter is detuned. 

The rule is, take it easy with the equip- 
ment. It is fragile. If you have the original 
packing material and shipping crates, use 
them. Wrap all filters in foam rubber pads 
to cushion them when driving up the 
bumpy road to the radio site. 

A temperature change may be a factor, 
too. Filters transported in winter may be 
cold when they arrive at the site, so let 
them warm up for 15-20 minutes before 
installing them. A small change in tem- 
perature can detune cavities. Once their 
temperature stabilizes, the filters should be 
back into proper tune. 

A further note on temperature: Filter 
detuning is evident when filters are oper- 
ating during extreme temperature changes. 
During shipping, temperature changes do 
not affect them. Once the filters return to 
room temperature, they should operate as 
specified. 


Summary 

There are many types of duplexers, cavi- 
ties and isolators that can be used for trans- 
mitter and receiver isolation. The methods 
described in these five articles will assist 
with retuning cavities to provide the de- 
sired function with the antenna system. 

(This concludes the article series.) A, 


Duplexer series 


Previous installments in this article 
series include: 

D “How to use duplexers: Isolation 
Requirements” in the July 1994 issue. 

D “How to use duplexers: The vari- 
ous types” in the August 1994 issue. 

0 “How to use duplexers: Installing 
and tuning” in the September 1994 
issue. 

O “How to use duplexers: Fine- 
tuning adjustments” in the October 
1994 issue. 

0 “How to use duplexers: Combin- 
ers, multicouplers” in the November 
1994 issue. 

Back issues printed within the past 
two years can be ordered for $5 each, 
postpaid. Call customer service at 
800-441-0294. Back issues printed 
more than two years ago and article 
photocopies are unavailable from the 
publisher. 


4 New Winners from Midian 
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To Order Call Toll Free: 1-800-MIDIAN’S 


Corporate Headquarters: (602) 884-7981 FAX: (602) 884-0422 


World Leader in innovative Communications Technology 
MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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Use antenna analysts 
to simplify testing, adjustment 


Antenna analysts that automatically plot standing wave ratios across a 
frequency range and display the information as a liquid crystal display 
graph make antenna testing and adjusting easier and faster. 


By Terry Perdue 


A well-matched antenna system is im- 
portant to communications system effi- 
ciency. A mismatched antenna (one with a 
different input impedance than the charac- 
teristic impedance of its feedline) causes 
some of the radio frequency energy deliv- 
ered to it to be reflected back down the 
transmission line. This results in standing 
waves and energy being lost to dielectric 
heating. The voltage standing wave ratio® 
(VSWR) is the ratio of the sum of incident 
and reflected voltages over their dilfer- 
ence. In terms of forward and reflected 
power, VSWR is defined as: 


reflected power 


forward power 


reflected power 


forward power 


An opumum VSWR of 1:1 results when 
the reflected power is reduced to zero, 

Most antenna systems are vulnerable to 
damage and degradation by virtue of their 
location. Exposure to the elements inviles 
rust, corrosion, breakdown of dielectrics. 
and bent or broken parts. 

A traditional method for verifying an- 
tenna system performance is to place a 
standing wave ratio (SWR) bridge or di- 
rectional watumeter in the feedline, apply 


*A VSWR measurement provides an indication of im- 
pedance matching, 


Perdue is senior design engineer at Advanced 
Electronic Applications, Lynnwood, WA. The 
antenna analysts described in this article are 
models SWR-12] (HI), SWR-12] V/U (VHF and 
UHF) and 150-400 (1S0MHz400M11z). 


An SWR-121 antenna analyst from Advanced 
Electronic Applications. 


RF energy at an appropriate frequency, 
and check for a reasonable impedance 
match. To determine the antenna’s char- 
acteristics over a range of frequencies, this 
process can be repeated at a number of 
frequencies, and the results can be plotted 
manually. 

Most SWR bridges require at least a 
few watts of power to make an accurate 
measurement, which makes it a good 
practice to check the measurement Ire- 
quencies for activily first, to avoid inter- 
ference and to complete the test as quickly 
as possible. If any adjustments are re- 
quired, the whole process can become 
tedious and time-consuming. 

An antenna analyst Is a piece of test 
equipment that provides a means of greatly 
simplifying the processes of verifying. 
optimizing and documenting antenna per- 
formance. One such analyst coyers [MHz 


to 32MHz,. and another covers the 
120MHz-175MHz, 200MHz-225MHz and 
400MHz-475MHz bands. Each one in- 
cludes a synthesized RF source, a sensi- 
tive SWR bridge and a graphical LCD (lig- 
uid crystal display) in a self-contained 
package, The user selects a frequency 
range, and the analyst plots the SWR au- 
tomatically within seconds. The speed of 
Measurement and low power used (about 
SmW) make interference to other services 
unlikely, 

The analyst's portability makes it con- 
vemient to carry up a tower to take mea- 
surements, und to make any necessary ad- 
justments, in a single trip. A flip-out bail, 
which I refer to affectionately as the 
“Gumby foot.” may be bent into a hook 
shape to hang the analyst on a tower cross- 
bar. Making measurements right at the 
antenna removes any effects produced by 
the feedline. 

The plot can be saved for a short period 
by pressing the HOLD button. Once the in- 
strument is back on the ground, the plot 
can be saved permanently on a personal 
computer (PC) and printed for later com- 
parison, using a cable and software avail- 
able as an accessory. The software also 
allows real-time display on the PC sercen. 
Each analyst also can be controlled re- 
motely using any ASCII (American Stan- 
dard Code for Information Interchange) 
terminal or PC running terminal emulator 
software, and the SWR can be read at any 
frequency in its range. 

Antenna adjustments at a single fre- 
quency are simplified by entering zero as 
the display width. The plot speeds up, and 
an internal beeper chirps at a frequency 
that is proportional to SWR so the user can 
concentrate on the task at hand without 
having to keep referring to the display. 

In normal operation, the analyst makes 
an initial scan of the selected frequency 
range before it starts plotting. This func- 
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The next time a contractor claims 
expertise in electronics installation, 


ask him to enlighten you. 


At LeBLANC, our Telcom Division is the acknowledged industry leader in electron- 
ics installation, testing and optimization. That's partly because we're involved in the 
whole job of designing, engineering and installing the total communications system. So 
we're more than just radio, transmitter, antenna and power specialists. 


We also have more experience than anyone else in the industry at installing and 
integrating a broad range of electronic and structural components. It’s expertise that 
comes from more than 30 years of designing and building everything from point-to- 
multipoint telephone networks to backbone microwave systems. 


So the next time a contractor tells you they're experts in electronics installation, 
make sure his claims are well-grounded. 


@ \eBlANC. 


LeBLANC Communications Inc. 


12801 North Central Expressway ¢ North Central Plaza IIL, Suite 150 © Dallas, Texas 75243 
Phone (214)934-1894 © FAX (214)934-1893 © 1-800-231-2311 


The Total Communications Company SA - 
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"HANDS-FREE" 
OMMUNICATION 
for PORTABLE 
TWO-WAY RADIOS 


Hands-free operation of portable two-way 
radios is now possible with David Clark 
Company's Voice-Activated (VOX) Headsets. 
New miniaturized circuitry fits inside the headset 
ear cup, eliminating the need for a separate 
bulky VOX module. 


With a Noise Reduction Rating of 24, these 
Voice-Activated Headsets with noise-canceling 
microphones, assure clear, crisp transmissions 
regardless of the background noise. 


Choice of boom microphone headset or 
throat microphone headset. 


No radio modification required. 


For more information and a 
FREE DEMONSTRATION, 
call or write: 


(26 co DA 7] Glare company 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 
TEL: (508)751-5800; FAX: (508)753-5827; TELEX: 920482 


©1991 David Clark Company Inc. 
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tion allows it to find the highest SWR 
within that range and to scale the plot ac- 
cordingly for the best resolution, This 
function can be turned off, in which case 
the top of the plot is fixed at 10:1. Once 
finished with the adjustments, the feature 
can be turned back on for a final plot. 
Antenna bandwidth may be measured con- 
veniently using this auto-scale feature. 
Using a 100Q. resistor as a temporary load, 
the analyzer scales the top of the display at 
2. After replacing the resistor with the 
antenna, simply measure the bandwidth 
between SWR = 2 points as the width 
between the pixels at the top of the plot. 


Another function locates 
the lowest SWR in the 
current plot and centers 
the display on that 
point. This function 
makes it unnecessary to 
perform mental 
calculations to 
determine the frequency 
change required. 


Another function locates the lowest 
SWR in the current plot and centers the 
display on that point. This function makes 
it unnecessary to perform mental calcula- 
lions to determine the frequency change 
required. In addition to direct frequency 
entry, you can enter a frequency increment 
to be added to, or subtracted from, the 
current center frequency each time the 
FREQ. UP button or FREQ. DOWN button is 
pressed, The plot is 110 times the width 
represented by each pixel. This width steps 
in a 1-2-5 sequence when the wiptH but- 
tons are pressed, or a specific width can be 
entered. 

Actual SWR at the center frequency also 
is shown at the bottom of the display, as 
are other values: the frequency increment 
represented by each pixel, the center fre- 
quency and the return loss at the center 
frequency. The return loss readout is use- 
ful when checking the loss in decibels of 
a length of feedline. 

An antenna analyst is a useful tool for 
antenna maintenance and experiments. 
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When 
every 
second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline 
for survival, That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles, Their 
superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 
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CALIDA: Big console flexibility for smaller systems 


Mini-TDM-150 Desktop Console 


division multiplex (TDM) digital audio processing and 
complete microprocessor control. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 
self-healing diagnostics, and battery backup. 

Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates an;; sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 

of-the-art performance on 120 
channels or more. Either way you 

" can count on Orbacom. Our com- 

ba S munications consoles are the most 
\ } reliable you can buy, and have 
been since 1970. 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


(Gorsacom 


SYSTEMS, inc. 
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Servicing pagers: 
Microprocessor board 


Part 11—Here’s how the versatile Bravo pager microprocessor board 
performs its tasks in shifting the pager from standby to receive, verifying 
address reception and displaying messages from electronic memory. 


By David Ludvigson 


To this point, we have discussed the 
various receiver boards for the Motorola 
Bravo pager. Now we will take a closer 
look at just how the decoder board 
operates. 

Motorola has made use of “dedicated” 
microprocessors to handle the decoding 
functions found in the Bravo. A list printed 
in Part 3 (March 1994 issue) identifies 
which chips handle Golay, POCSAG 512 
and POCSAG 1,200. Although the formats 


may differ, programming each subset of 


chips uses the same microprocessor, 

The most obvious difference to the tech- 
nician is found in the values of RC filters 
(RIOI/R201, R102/R202/R302, C101/ 
C201/C301, and C104/C204/C304) and the 
clock speed (Y101, Y201, and Y301). The 
RC filter values have been chosen to opti- 
mize the frequency response at rec. audio 
(pin 4, JOO1). The peak and valley detee- 
lors (on the receiver board) detect the level 
Iransitions of the audio signal and apply it 
to the fimiter. The resulting output is a 
seam of rectangular pulses. 

O NRN5ISSA-2 and NRNSIS6A-2 de- 
coder boards: 

Nuinerous revisions have occurred with 
the decoder boards. 

The NRN5I55A-2 and NRNS5S|S6A-2 
are capable of Golay and POCSAG 512 
Operation only, and use the 5105860Q0] 
or 510586Q04 microprocessors (QO1 or 
‘Q04 in these discussions). Should you 
ever find a °QO2 or a °Q20 for a micropro- 
cessor (I never have), these processors 
serve as a POCSAG 512 chip when in- 
stalled in these boards. 

Oo NRNS5IS35A-4, NRNS1ISG6A-4, 
NRN7459A, NRN7463A, and NRN7549A 
decoder boards: 


Ludvigson is a technician in Houston, 


We will be discussing this series of 
decoder boards at length. 

They are capable of operating Golay. 
POCSAG 512 and POCSAG 1.200 for- 
mats, with the previously noted modifica- 
tions to the board (1.e., RC filter. clock 
speed and microprocessor). Our discussion 
will cover the three basic modes in which 
this board operates: the “Wake-up!” mode, 
the “I’m looking for it!” mode and the 
“Look what [ found!” mode. 


The ‘Wake up!’ mode 

Placing a battery in the Bravo and 
switching it to “on” is just the beginning 
of its day. (See Figure 1 on page 24, or see 
Motorola manual 68P81006B85-C, page 
15. for more detail.) 

Switch SOO] is shown in its full up 
(beep) position. B+ (from the nominal 1.5 
volt battery) is applied to pin 2 of the 
switch. one side of LOO] and the emitters 
of QO001-Q004. Power for the support- 
interface chip (UO01) is provided through 
pin 21. 

At the far side of LOO! is a voltage 
multiplier that produces 3.2Vdc. This 
boosted de is applied to pin 48 of U102 
and pin 13 of the codeplug (U004) for 
operaling voltage. 

Pin 10 of UOOL is ted a high voltage by 
means of the slide switch. This flee in- 


forms the chip that we expect it to beep. If 


this high is missing, the pager will go into 
the vibrate mode, 

With the signal output devices having 
been determined and with the chips having 
been provided with the required operating 
voltages. the crystal oscillator (YOOI and 
associated circuitry) is enabled. The reser 
line (pin 2, ULO2) is held low until C006 
charges. This momentary /ow forces the 
CPU (U102) and the codeplug (U004) to 
restart to its lowest address and begin ex- 
ecution of the program stored in the 6K 
BYTE ROM. From ROM, the program 
begins. 


The oscillator/timer counter advances by 
increments, starting the process of reading 
information stored in the codeplug. Line 
AO (pin It. U102) is tested. If it is high. 
peripheral interface adapter (PIA) Port C 
controls the flow of information out of the 
codeplug (U004) into PIA Port A. PIA Port 
A strobes the codeplug via AO (pin 11, 
U102), reading the stored data via the I/O 
(pin 10, U102) into Al. These data contain 
the capcode and the options programmed 
into the codeplug. This information is 
stored in internal RAM. 

If. for any reason, the program fails to 
execute properly. the deadman timer per- 
forms a reset. This failure is detected when 
a fow is sensed on pin II of U102 and 


Pager servicing series 


Part 1: “Build a shielded room,” January 
1994.(All pagers.) 

Part 2; “Build an ‘IFFER’”, February 1994, 
(Brayo, Bravo Plus, Bravo Express.) 

Part 3; “Frequencies, coding formats, 
March 1994, (Bravo.) 

Part 4: “From bench to programmer,” April 
1994. (Bravo.) 

Part 5: “The receivers,” May 1994, (Bravo.) 

Part 6: “Elegant simplicity,” June 1994. 
(Bravo.) 

Part 7: “Problems in paradise,” July 1994, 
(Bravo.) 

Part 8: “406MHz-5 1 2MHz receivers,” Au- 
gust 1994, (Bravo.) 

Part 9; “ISOMHz receivers,” September 
1994. (Bravo.) 

Part 10: “Tales crystal filters tell . ...” Oc- 
tober 1994, (Brayo, Bravo Plus, Bravo Ex- 
press.) 

Part 11: “Microprocessor board,” Novem- 
ber 1994, (Bravo.) 

Back issues printed within the past two 
years can be ordered for $5 each, postpaid. 
Call customer service at 800-441-0294. Is- 
sues printed more than two years ago and 
individual article photocopies are unavailable 
from the publisher. 
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MRVPubiic Safety sional will never get locked in 
dc ut by the building it’s in again. 


Because Celwave has five, new bidirectional amplifiers 


~ that improve your coverage. And your profits. 


they are repeaters. But they're the first with 

irouit that automatically keeps distortion to a 

mum and signal strength to the maximum. In both 
directions. On as many as 40 channels. 


All Celwave BDA’s are type accepted by the FCC and 
certified by the DOC for operation in 800 and 900MHz 
SMR/Public Satety bands. They're compact, single tray 
rack mounted or in an NEMA 3R enclosure, and include 
thermally activated fan cooling. 


An MS-DOS compatible interactive program is available 
at no charge to assist you in selecting which of the five 
models is the one that can get: yo in and out of any 

in town. Write or call for more information tc ry 


2 Ryan Road 
Marlboro, NJ 07746-1899 
1-800-CELWAVE “a 


Outside US: (908) 462-1880 


BDA) Model Selection 
MODEL NUMBER BASE TALK OUT 
DESCRIPTION WALL MOUNT FREQUENCY MHz 


SMR FULL BAND 48510-N 851-869 
SMR 5 MHz BAND 48561-N 851-869 
PUBLIC SAFETY 3 MHz TX 48566-N 851-869 
SMR 10 MHz BAND 48569-N 851-869 
900 MHz SMR FULL BAND 48522-N 935-941 
BASIC-CELLULAR A BAND 48549-N 869-891.5 
ENHANCED CELLULAR ABAND  48550-N 869-891.5 
BASIC CELLULAR B BAND 48543-N 880-894 
ENHANCED CELLULAR B BAND. | 48551-N 880-894 


DATA STREAM 


Batis TO »PROC., CODEPLUG easy 
1.5¥ IN SERIAL MESSAGE 
3.0V OUT TO GROUND 
PARALLEL (LO BAT,’ 

CONVERTER ETC.) 


DEADMAN 
TIMER 


MICRO- 
PROCESSOR 


(11); CLOCK (7) 


(12), ENABLE) (6 
VIBRATOR, ALARM, vO 
LAMP DRIVERS CONTROL 


NUMBERS IN PARENTHESIS = 
PIN NUMBERS ON CHIPS 


‘CODEPLUG' 
u004 


Figure 1. A block diagram of the Bravo decoder boards. 


For Worry-Free Communication, 
It Pays To Be Well Connected. 


New LMIR™ 500 Low-Loss, Low-Cost, 
Flexible Communications Cable Gives You: 


Loss of 3.13 dB/100 feet at 900 MHz. 
Greater than 90 dB RF shielding. 
Weather resistant polyethylene jacket. 
Minimum bending radius of 1". 

$0.90 per foot. 


Times Microwave Systems LMR Cables and Connectors... 
A Better Connection. 
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verything You Need for 
Radio ID and Contro 


Introducing the complete line of ANI and Two-Way Products 
from Cimarron Technologies. 


Whether your need is to reduce “horseplay” or increase personnel safety, Cimarron delivers. Let our experienced technical staff guide 


you to an economical solution for your customer. From simple ANI to sophisticated two-way remote control, we have just the product 
to meet your needs and fit your budget. So contact Jack Batchie, Cimarron’s National Sales Manager, at (800) 487-7184 for all the details. 


Features and Benefits: 


Ulta-reliable GE-STAR® signalling 

Smallest mobile encoders and decoders in the industry 
Automatic PTT, Emergency and Man-Down messages 
Full two-way radio system control 

Remote radio kill, enable, mic monitor, and sel cal] 
100% trunking accessibility 

Field programmable trunking access parameters 


Self-standing dispatch display features aphanumeric 
ID “Aliasing” with free setup software 


GE-STAR is a tegestered trademark of General Meetne Corporation 


Actual Size 


Meet the QE-1 


It’s the industry's smallest, most feature-filled ANI 
encoder. While portable radios become smaller and smaller, 


Cimarron Technologies keeps pace with the sub-miniature QE- 


1. Ithas over 30 programmable options including PTT-ANI, 


Stuck-mic, Emergency and Man-Down messages, plus the QE-1 


is now trunking-compatible. 


CIMARRON 
TECHNOLOGIES 


934 South Andreasen Drive, Suite G, Escondido, CA 92029-1919 
(619) 738-3282. or (800) 487-7184 California and U.S. FAX (619) 480-0233 
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PARALLEL 
CONVERTER 


Figure 2. A block diagram of one method of comparing serial data. The Bravo uses a similar method 
of comparing 18 bits while looking for the capcode. It takes 32 bits to identify the proper pager, 
to determine the source and to perform parity checks at a rate of 512bps or 1,200bps for POCSAG. 
Assuming everything matches (X = Y), the alarm sounds and the following 32 bits are decoded as 
@ message to be seen on the liquid crystal display. 


generates a warm reset of the operation 
outlined to this point. 

A warm reset is performed without any 
external signaling and will be unnoticed 
by the user unless the pager fails to either 
beep or buzz when turned on. 

Once data from the codeplug have been 
transferred to RAM, the Bravo begins to 
beep, flash, enuble the display generator 
(BPI-BP4) and provide a broken horizon- 
tal bar to the display. 


‘I’m looking for it!*: format, results 

Motorola has prominently displayed 
copyright notices throughout its literature 
to deter the unauthorized use of its tech- 
niques by competitors. We can, neverthe- 
less, make an educated guess as to the 
coding structure, and here we concentrate 
on the POCSAG format. 

The POCSAG format (regardless of 
speed) consists of a preamble and one or 
two batches of codewords. A 32-bit frame 
syne code precedes the frame/codeword. 
Each batch transmits signals to a maxi- 
mum of eight pagers (16 for double-batch). 
Each frame contains a pager number and a 
message, with a total of cight frames (one 
for double-batch) being sent in a single 
batch. If the batch is occupied in only 


Turn your service center 
into a profit center 


You've landed the service 
contracts — now make 
sure that they build your 
bottom line. ServicePlus 
integrates and manages 
all administrative and 
decision support pro- | 


cesses throughout the el 
service cycle. , 

From a single point of entry Hottest Price/ 
(Logbook), you can access Performance 


accurate customer data, 


ServicePlus: 


Service Information System 


equipment history, technicians, 
Suppliers, service contracts, 
inventory and dispatch. This 
modular system uses look-up 
tables and pre-set defaults to 


B tf 
make Work Order data entry natverk capable 
and information retrieval fast system including: 
and easy SP Manager, Logbook, 
ServicePlus modules include Inventory Control and 
Service Contracts. 


* SP Manager 

* Logbook (Work 
Orders/Invoicing) 

* Inventory Control 

* Service Contracts 

* Dispatch 

* Purchase Orders 

* ACCPAC Plus™, Great 

Plains™ or SBT™ Accounting 

Interface 


a. 


ServiceWare 
Corporation 


Tel: (613) 521-7391 
Fax: (613) 521-5595 
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Order Hotline 800-344-2003 
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Solar/Cell Batteries 


SOLAR ELECTRIC 
SPECIALTIES CO, 


P.O. Box 537 Willits, CA 95490 


The New Standard 


in Wireless Measurement 
Tools is Here. 


Finally, a portable wireless tool that delivers the broadest range 
of measurement features in a single product. 


Features 

* Simultaneously measures traffic, signal strength, 
BER, interference and more with a combination 
of dedicated, tunable receivers. 

* Capable of realtime decoding of all paging 
formats. 

¢ RSSI, BER, and interference mapping of any 
geographical area of interest. 

* Portable, lightweight, and rugged with shoulder 
bag and battery pack options. 

* Digital handheld control and display unit. 


* Comprehensive throughput, traffic statistics and 
batch efficiency capabilities, 

* Trigger and record by user defined capcodes, 
message content, message length, and 
alpha/numeric formats including wild cards. 


For more information about PAGETRACKER Pro 
call us at 800-800-7465. 


Pending FCC type acceptance, 


Benefits 

* Multiple test results correlated with time and 
position stamps to dramatically improve 
trouble-shooting capabilities. 

© Dynamic capture, display, and logging of all 
paging traffic. 

® lsolate specific performance problems to 
pinpointed locations in your service area. 

* Revolutionary field maintenance capabilities 
available anywhere you go. 

* Program, log, and display measurement results 
without a personal computer. 

* Accurate feedback on key network performance 
parameters. 

* Foolproof verification that specific pages have 
been sent out over the air. 


306 Enterprise Drive 
Forest, VA 24551 
FAX 804-385-7692 


Your Wireless Connection. 
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frames 1, 3 and 5, an idle codeword occu- 
pies frames 2, 4, 6, 7 and 8 (plus frames 9- 
16 for double-batch). 

First. the preamble is 576 bits of alter- 
nating “101010...". The decoder in the 
Bravo uses this preamble to determine 
whether it is “hearing POCSAG signals, 
and it determines synchronization with the 
transmitted signal. Note that if the pre- 
amble is transmitted at 1,200 baud, a 512- 
baud Bravo on the same frequency would 


“hear” a continuous string of either /» or 
Os. 

Similarly, a 512-baud signal would pro- 
duce an alternating “| 1001100" in a 1,200- 
baud Bravo on the same frequency. Such 
invalid code response is what allows sev- 
eral formats to share a single frequency. 

Next, the batch. Within each batch are 
eight (or 16) frames. Each frame is 64 bits 
long. The first 32 bits are the capcode 
programmed into the Bravo. The follow- 


ae 


THE PEAK PERFORMER 


@— hecewen — 


? 
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ing 32 bits contain the calling party's 
phone number or message. 

Frame synchronization is a unique 
32-bit code (OLLI11001101001000010 
IOLTIOLLO00) that signals the beginning 
of each batch. The Bravo receiver board is 
activated each time this frame sync code is 
transmitted. 

Within the Bravo codeplug. three bits 
have been programmed (by the capcode) 
to identify which frame in each batch is its 
own, (A double-batch pager would have 
four bits to identify which of 16 frames is 
its own). As the batch is sent, the Bravo 
turns on the receiver board only at the time 
iis frame is being sent. 

Up to this point. the information stored 
in RAM has been sitting there. Now, a 
comparison 1s made between the capcode 
information and the incoming data stream. 
(See Figure 2 on page 26.) If a match is 
found. the Bravo either beeps or vibrates. 
Further incoming data are then stored in 
RAM for display. This is the calling 
party’s phone number or other informa- 
tion, Failing to match the capcode results 
in going back to looking for the preamble. 

All this takes some split-second timing 
and a lot of coordination. 


Meanwhile, back at the programmer... 

From the preceding information, we can 
learn much about the programming of 
Bravo pagers. 

When tumed on, the Bravo Programmer 
asks, GSC or POCSAG? Your response to 
this question sets a bit in the Bravo that 
determines the preambie format. With 
POCSAG, the preamble consists of 576 
alternating /y and Os. Golay has 14 alter- 
nating /s and Os sent at a rate of 600bps. 

Next, the Bravo Programmer requests 
JRB/C or BAB. The JRB/C is used for two- 
board Bravos, one receiver and one de- 
coder board. The BAB is used for single- 
board Bravo receivers not discussed in this 
series. JRB/C will place the POCSAG or 
Golay format in nermat, BAB will place 
the format in inverted. These formats re- 
quire the proper signal injection frequency 
in the receiver boards, “Normal” 
POCSAG or Golay usually is transmitted 
by paging systems. Most often, it is the 
receiver that is “inverted.” 

Selection of an inverted format also sets 
a bit to signal the need to fogically AND 
the incoming data stream with a /. This 
step produces a reversed image of the in- 
coming signal (e.g.. LOOLO transmitted 
becomes 0110] received), 

The capcode comes next. Hidden within 
the POCSAG capcode is the frame number 
it is assigned. Let's see where a capeode of 
1034067 would be framed. 

Divide 1034067 by 8. The quotient 


Maxon Trunking Radios 


QUICKER 


Than 
Rows 


TOUGHER 
Than... 


In side-by-side comparisons with other leading 800 MHz radios, 
Maxon's TP-4800 Trunking Portable has consistently shown faster 
system access, and an extended range of operation. 


A World of Communications 


Built Maxon-tough with a die-cast aluminum cabinet, the TP-4800 
provides dependable performance - under the toughest conditions. —_ 1-800-821-7848, Ext. 606 or 611 
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THE WEST'S 
COMMUNICATIONS 
CONNECTION FOR 


CELWAVE 


Base Station Antennas, 
Cavities, Duplexers, 
Filters, Multicouplers, 
Combiners and System 
Components 


Celwave’s Largest 
Supplier in the 
West 


Tune Filter Products, 
New & Used 


Site Expansions, 
Both Tx & Rx 


Technical 
Engineering with 
Hotline 


Local Inventory 


Lower Shipping 
Costs 


Talley Will Stage 
Your System for On 
Time Delivery 


Call Today: 
800-949-7099 


Talley 


COMMUNICATIONS ne 


Los Angeles * Phoenix 
San Diego « San Francisco 
Fax: 310-948-3126 
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equals 129258.375. Multiply the decimal 
portion of the answer by 8. The product of 
0.375 X § = 3. Recall that this is actually 
the 47 frame because the frames start at 
true 0 and count to either 7 or 15. We just 
don’t start counting at zero! 


The heart-beat: synchronization 

Acquiring and synchronizing with an 
incoming data stream takes some sophisti- 
cation, but it is nicely done in the Bravo 
pagers by generating impulses at a regular 
rate of speed. 

At 512bps, there are 376 bits (preamble) 
+ 32 bits (frame syne) + (8 X 64 = 512 
bits) (eight frames). for a total of 1.120 
bits per message. 
Because these 1,120 
hits take 2.187472 
seconds for trans- 
mission, divide 
2.187472 by 1,120 
to determine the du- 
ration of each bit; 
2.187472 + 1,120 = 
0.0019531 seconds 
or 1.9531 millisec- 
onds. 

By reciprocation, 
we find that the 
clock is operating at 
1/0.0019531 = 
512Hz. This value is 
easily achieved by 
dividing the 
1.048576MHz time- 
base crystal fre- 
quency by 2.048 (a 
10-bit: shift). 

Similarly, dividing the 2.457600MHz 
crystal frequency (used at 1.200bps) by 
2.048 results in a clock frequency of 
1.200Hz. By reciprocation, 1/],.200 = 
$33.3 microseconds. the duration of cach 
bit in 0.933296 seconds (the messuge time 
at 1.200bps). 

Somewhere in this chip is a stage with 
the single function of counting these im- 
pulses and signaling when the count 
reaches 32. For want of a better term, call 
32 impulses a click. 

Everything in the POCSAG signal for- 
mat is divisible by a number of clicks. 
There are 18 clicks in the preamble (576/ 
32 = 18): there is one click in the frame 
svac and two clicks per frame. 

For the duration of each click, a com- 
parison is made. Does the information in 
the data stream during one click match the 
preamble (LOLOLO...)? Tf so, the receiver ts 
turned on to receive the frame syne. If the 
click window matches the first half of a 
frame (the capcode), then the alert is sig- 
naled while the receiver stays on to get the 
next click of information (the calling 


Acquiring and 
synchronizing with an 
incoming data stream 

takes some 
sophistication, but it is 
nicely done in the Bravo anil 
pagers by generating 
impulses at a regular 
rate of speed. 


party's number). These go into RAM, 

Failing to match the capeode in its as- 
signed frame, the Bravo starts looking for 
the 576-bit preamble and the 32-bit frame 
sync cade. 

Lacking a preamble, the Bravo drops 
into POCSAG battery-saver mode, The 
receiver is turned on for 217 milliseconds 
out of every 1,047 seconds (for POCSAG 
512) and 93 milliseconds out of every 
1.047 seconds (for POCSAG 1.200), 


‘Look what I found!’: memory display 

Once the Bravo “sounds off,” it is free 
to display the converted data on the liquid 
crystal display (LCD). 

Recalling the 
data stream “snap: 
shot” from RAM 
(by depressing the 
gray read button 
at pin 9 of UO001) 
involves (wo op- 
erations, The first 
depression of the 
read button si- 
lences the tone (if 
it is on). The see- 
depression 
causes the micro- 
processor to trans- 
fer RAM contents 
into a decoder, 
and then to the 
display. 


EE : U102 contains 


12 &-bit registers. 

These may hold as 
many as three 32-bit words — incoming 
phone numbers — and are enabled by use 
of the protec switch at pin 45 of U102. As 
long as power is available from pin 4 VOOL, 
these numbers remain in memory. 

Electronically, the display section con- 
sists of the LCD driver, the LCD and a 
light switch. Another portion of the mi- 
croprocessor is used to drive the multi- 
plexed display and to provide backplane 
uc signals, 

There is still more: Several canned 
messages are available when needed, as is 
a 3.2kHz audio generator to feed the beep 
speaker. 

In all. there is a lot of technology to be 
found in the Bravo pager. 
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THE 592T — PERFECT FOR HIGH NOISE ENVIRONMENTS. 


Shure’s new 592T handheld electret condenser microphone is the only land mobile 


microphone with patented noise-canceling technology. The 592T also has extremely 
low sensitivity to hum and low susceptibility to radio-frequency interference. Alll this 
provides crisp and clear communication — even in the noisiest environments. 


Like all Shure ModuLink® microphones, the 592T features a Million Cycle Plus™ leaf 
type switch for longer, trouble-free use and a virtually indestructible Armo-Dur® case. 


MODULINK® TECHNOLOGY — MAKES CONNECTION AND 


CORD REPLACEMENT A SNAP. 
The 5921 is part of Shure’s patented Modulink System 1. Vp 
Modular cordsets allow the 592T to plug instantly into a 


Virtually all popular radio transceivers with no hardwiring, 
making installation and cable replacement literally a snap. 


BUILT BY SHURE MEANS BUILT TO LAST. 
—_= You'll be able to see and feel the quality of our 


microphones as soon as you pick one up. No 
microphones are tested tougher, last longer or 
perform better. 

| For more information about Shure Modulink 


| microphones, cordsets and compatible trans- 
| ceivers, call 1-800-25-SHURE. 


| 


Modular plugs snop quickly woieten. 
of the microphone 


The 590T transistor amplified dynamic (left) and 885TT ® 
continuous fone (night) microphones ore also part of the SH 
Modulink System 1. 

Tt Sound of the Protes ionals®...| orld ‘ide 
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RF power amplifier design 
boosts field reliability 


Using circuit board and thermal materials adapted from the military and aerospace 
industries helps to improve amplifier reliability in continuous duty and in extreme 
conditions. New transistor technology sustains high-power output. 


By Dean Cubley 


RF power amplifiers capable of ex- 
tended operation or even continuous-duty 


Cubley is vice president and chief technical of- 
ficer with Eagle Telecom International, Houston, 
Eagle manufactures the type of amplifier de- 
scribed in this article. 


CONTROL 
BOARD 


DISPLAY 
BOARD 


Figure 1. The new power amplifier design reduces the number of combin- 
ing points to achieve the highest possible power output with the least 
number of components, all while derating the components to the maxi- 


service for radiopaging, two-way radio re- 
peater and point-to-point link service face 


thermal stresses that can lead to amplifier 


failure. Constructing amplifiers for use in 
conditions with wide temperature fluctua- 
tions challenges engineers to configure 
circuits and to select components that will 
operate reliably. 


Previous designs 
Many older amplifier designs—includ- 


HIGH TEMP 
SENSOR | « 


ing some that are only three to seven years 
old—suffer from several common failure 
modes that may involve a power combiner 
circuit, the circuit board material or tran- 
sistor selection. Some amplifier designs, 
for example, use power transistors inca- 
pable of delivering the amplifier’s speci- 
fied power output. These and other ampli- 
fiers also may be deficient in heat dissipa- 
tion because of improper thermal design. 
Many power amplifiers have well-defined 


HARMONIC 
FILTER AND 
DIRECTIONAL 
COUPLER 


FORWARD AND REFLECTED 


SUPPLY 


mum degree feasible for the highest reliability. New circuit board mate- 
rials and thermal design techniques help to eliminate amplifier failure 
under heavy use in extreme environmental conditions. 
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lifetimes because of the use of low-cost 
circuit board materials and other associ- 
ated materials. Although these designs were 
the best that could be made at the ume, they 
are not up to current technology. 


New designs 

Amplifiers designed to overcome the 
previous problems include an exception- 
ally stable. high-performance thermal de- 
sign, even to the extent of over-designing 


the thermal capabilities. The thermal de- 
sign incorporates materials thal were pre- 
viously used only in military and aerospace 
programs and never before for commercial 
base station amplifiers. 

These materials, which are known as 
ceramic thermoset polymer high dielectric 
composites. Were previously too expensive 
to use in land mobile applications. Many 
aerospace industry suppliers are now 
taking a second look at the commercial 


Lucky for them, 


On July 31, 1993, 
the Chesterfield Levee 
broke and flooded 
the Spirit of St. Louis 
Airport with 11 feet of 
Missouri River water 
and mud. 

Jetcorp Aviation 
was one of the unlucky 
businesses. 


they use Helper 
Instruments. Their 
RF-801 Millivolter™ 
still works after 
being submerged in 
water and mud for 
nearly two weeks. 


AFFORDABLE © DEPENDABLE © PORTABLE 
UNSINKABLE 


HELPER INSTRUMENTS COMPANY 


131 Tomahawk Drive © Indian Harbour Beach © Flordia 32937 USA 
(407) 777-1440 © (800) 327-9308 © Fox (407) 777-1447 


Bill Brown Co. 
800-634-3135 


R.P. Mases & Co, 
516-679-8774 


Dorwalt- 
Hollingsworth, Co. 
600-966-3357 


Communicalions 
Markating Co. 
800-262-3478 


Webster Assoc. 
800-521-2333 


Great Lakes Comm. PFS. Sales 


207-655-7176 
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industry and bringing their prices down 
because of the dwindling demand from 
aerospace equipment manufacturers. 

QO Circuit board materials — The new 
materials have extremely good thermal and 
dielectric performance that is consistent 
over a Wide range of conditions. For ex- 
ample, the circuit board materials are made 
with highly stable dielectric characteris- 
tics originally intended for use in earth- 
orbiting satellites. With dielectric con- 
stants as high as 10, these circuit boards 
have extremely stable thermal properties. 

Some amplifier failures can be traced to 
non-compatible expansion and contraction 
by connected components under tempera- 
ture extremes. This incompatibility in- 


The circuit board 
materials are made with 
highly stable dielectric 
characteristics originally 
intended for use in 
earth-orbiting satellites. 


creases the potential for broken joints. 
When that one problem is eliminated, as 
much as 50% to 70% of the problems with 
a high-power amplifier are eliminated. 

When taking circuit board dielectric and 
thermal properties into consideration, it is 
most common to evaluate the x and y axis 
(length and width) variables, but they are 
not the most important. The z-axis (thick- 
ness) variable is the most important, When 
the thickness of the board material varies, 
the amplifier may have an impedance mis- 
match. The z-axis has largely been over- 
looked in the past by manufacturers be- 
cause materials with stable z-axis charac- 
teristics have not been available. 

© Transistors — New components that 
are available at higher power ratings help 
to make the amplifier design more reli- 
able. The biggest problem areas are where 
lower-power stages are combined into a 
high-power output. The new design uses 
the latest high-power transistors to reduce 
the number of combining points. The goal 
is to reduce the number of combining 
points to achieve the highest possible 
power output with the least number of 
components, all while derating the compo- 
nents to the maximum degree feasible for 
the highest reliability. 

£ ) cing 
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maximize electrical efficiency. \ 
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“ig Available in AMPS (825) 
o and SM 900). 
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steel whip bends 
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* flexible 

enclosed coil. 
Patented, low-impedance 
design has proven greater 
transmit range with radiat- 
ing circuit outside vehicle. 

Sleek inside coupler blends in. 


Tiny base with 3M’s best adhesive 
gives maximum on-glass grip. 


No Other On-Glass Antenna 
Stands Up To Larsen. 


dropped calls. And of course, make 


WORLD'S = For on-glass antennas, 
happy subscribers. 
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Smart installations 


Intelligence and communication make installation guidelines fit customer 
expectations. Use waiver forms as a last resort for functional and safety 
discrepancies, and offer portable and transportable phones as alternatives. 


By David J. Kushman 


Your own intelligence is the best tool 
for cellular telephone installations and re- 
pairs. Communication skills are the most 
important part of customer service. 

Maybe you have heard the saying, “The 
customer is always right.” You also have 
seen situations where the customer is dead 
wrong. The correct phrase should be, “Cus- 
tomer satisfaction is always right.” 

A cellular technician or installer knows 
certain guidelines for properly installing a 
cellular mobile telephone: handset and 
transceiver location, antenna placement 
and cabling considerations, for example. 
Often, how these installation steps are 
handled is dictated by both the type of 
phone and the type of vehicle involved, 


Fitting guidelines together 

A customer also has guidelines as to 
how the installation should perform and 
look. Even though many installations are 
similar, many more are unique—because 
customers are unique. 

A technician must fit his guidelines into 
the customer's guidelines, Good commu- 
nication and a proper attitude help, so keep 
an open mind, a sharp eye for detail and a 
positive attitude. 

Suppose you are installing an on-glass 
antenna and you decide that, because of 
the type of vehicle and the length of the 
antenna cable, there are two advantageous 
antenna locations. You offer these options 
to the customer, who makes a choice. Per- 
haps one location is difficult to reach to 
remove the antenna at a car wash, so the 
customer chooses the second. You have 
just fit your guidelines to the customer's 
guidelines. Thinking, and then communi- 
cating, is the key. 


Discrepancies 

Only when the customer's guidelines 
fall beyond the technical guidelines does a 
conflict occur. For example, imagine ex- 
plaining possible handset mounting op- 
tions (your guidelines), and the customer 


explains that he would like the handset 
mounted on the center console, perhaps 
simply because of personal preference (the 
customer’s guidelines). You notice that 
mounting the handset there would obstruct 
the stick shift. This problem is a functional 
discrepancy, which describes any cus- 
tomer guideline that interferes with the 
function of a vehicle or the cellular phone. 

A second type of discrepancy is a safety 
discrepancy. Using the previous situation, 
let's say that the customer’s choice of 
handset position is the driver's side of the 
center console by the driver's right leg. In 
this position, the handset could fall off of 
the cradle and interfere with the operation 
of the brake or accelerator pedals, or the 


Discrepancies 


0 Functional jes interfere with 
the operation of vehicle or telephone 
features because of the telephone’s 


mounting position. 


OD Safety discrepancies have the poten- 
tial to interfere with the operation of 
vehicle controls, such as the accelera- 
tor and brake pedals. For example, the 
customer's preferred telephone 
mounting location may allow the 
handset or cord to become entangled 
with the pedals too easily during nor- 
mal use. 


Discrepancies can be resolved with com- 
munication that points the way to a better 
telephone mounting location, with a waiver 
form or with alternative telephone choices. 


coiled cord could cause a vehicle control 
problem. This mounting option is ex- 
cluded from your guidelines. 

The first thing to do if there is a dis- 
crepancy between your guidelines and the 
customer’s is to tell the customer why the 
discrepancy is a problem, or better yct, 
demonstrate why. Be polite and profes- 
sional, and use simple terminology as 
much as possible. Do not argue. 

The second thing to do is explain your 
guidelines. Let the customer know why 
you selected them. This discussion shows 


that your guidelines are intelligent and that 
you care about the quality of your work. 

The third thing to do is to present an- 
other option, if you can re-evaluate the 
situation and find an additional solution. 

Usually, a customer is quite receptive if 
you take the time to explain carefully. 
Make sure that you have examined the 
vehicle and the possibilities prior to the 
installation. Have your guidelines defined 
first, and then try to integrate them with 
the customer's guidelines. 

If several options have been discussed, 
find out whether another technician can 
help. Inviting a third party into the picture 
may reveal something you missed. A third 
party also can be helpful as a witness to 
your proper handling of the customer. 


Waiver 

If the customer insists on having his own 
way in spite of a functional or safety dis- 
crepancy, you may have to take another 
course of action. Do not abandon your 
guidelines, especially in the case of a 
safety discrepancy. Ask the customer to 
sign a waiver form releasing you from 
responsibility for problems that the instal- 
lation may cause. You can design a printed 
form for a non-standard installation, or you 
can describe the problem on any multipart 
form. State the situation clearly, and have 
the customer sign and date the form. Both 
you and the customer should retain a copy. 
This documentation will help you if the 
customer later suffers a loss and makes a 
claim based on the installation. 

If a customer refuses to sign a waiver, 
then before declining the job, offer a por- 
table or transportable phone as an option. 
I have sold phones this way, and the cus- 
tomers have always appreciated my hon- 
esty and helpfulness. 

The best thing to do is to use your head 
and keep your wits about you, using com- 
munication and common sense. This ap- 
proach is the difference between a smart 
installer and the average guy. any 


Kushman is a technician in Parma, OH, 
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THE PRIVAT 


E COLLECTION 


AFFORDABLE VOICE ENCRYPTION 


Selectone 


Anyone -eavesdroppers, competitors, news media or common 
criminals-has access to most two-way radio communications. 
That's why Selectone's new line of voice encryption modules are 
such a vital component in any mobile radio system. And our 
‘‘Private Collection’’ of compact encryption devices doesn’t 
represent a big investment on your part. Depending on the level 
of security required, Selectone offers two encryption types: basic 
8-code speech inversion, or a proprietary, digitally-controlled 
rolling code system with over 4 billion code keys. 


e ST-20 INVERSION SCRAMBLER is our lowest cost system. 
Measuring only 1.5”L x 0.85" W x 0.25”H, it fits easily in any radio 
and is virtually transparent to the end user. 


e ST-25 MOBILECALL* ENCRYPTION MODULE is a digit- 
ally-controlled, high security module that can be field programmed 
(with ST-905 Programmer) to provide over 4 billion code keys. It is 
the same size as ST-20 and is compatible with most radios including 
the new Radius* GP300. 


e ST-26 MOBILECALL* ENCRYPTION MODULE (for p200/ 
HT600) is similar to and fully compatible with ST-25. It is especially 
configured as a kit for the popular Radius* p200 and Motorola 
HT600 and M11000 portable transceivers. 


* Radius and Motorola are registered trademarks of Motorola, Inc.: Mobilecall is a 
registered trademark of Selectone Corporation. 


PHONE FOR FULL FACTS - 1-800-227-0376 


SELECTONE CORPORATION 

23278 Bernhardt Street, Hayward, California 94545 
PHONE: (510) 887-1950 FAX: (510) 887-4011 

IN CANADA: EASTCOM INDUSTRIES (416) 850-2550 
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Mechanics and money: 
The rewrite of Part 22 


The FCC rewrites and revises rules for land mobile radio system operation, 
expanding the use of auctions to assign licenses. Comparative hearings are re- 
introduced in circumstances where an application involves a system modification. 


by Robert H. Schwaninger Jr. 


On Sept. 9, 1994, the Federal Commu- 
nications Commission continued its mis- 
sion toward rewrite and revision of its rules 
regarding operation of land mobile radio 
systems by publishing its Report and Or- 
der rewriting Part 22 of its rules. The 
Rewrite is a reaction to greater consolida- 
tion within the market, a reflection of the 
FCC’s new auction authority and a study 
in hesitation. 

Part 22 includes the rules governing the 
use of traditional radio common carrier 
(RCC) channels, two-way and paging, and 
cellular systems. The Rewrite dealt sub- 
stantively with each, but left open many 
questions for which numerous observers 
had sought answers. 

Readers with substantial stakes in RCC 
or cellular systems would do well to ob- 
tain a copy of the Rewrite and study it. No 
one better competes before the FCC than 
an operator who is equipped with compre- 
hensive knowledge of the rules. But if you 
have not done your homework yet, here 
are some “Cliff Notes” on the subject 
(which | do not recommend you exclu- 
sively rely on for your final exam). 


New cutoff rule 

The Rewrite reduced the cutoff date for 
filing competing applications from 60 days 
to 30 days. After an application has ap- 
peared on public notice for 30 days, com- 
peting applications will not be accepted, 

For operators who have been the vic- 
tims of strike applications, this change is 
welcome. The reduction will hamper the 
filing of competing applications by per- 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


sons who use the application process for 
improper competitive purposes. It will also 
(one hopes) speed up the processing of 
applications. 

If competing applications are filed, the 
FCC will haul out the block and gavel and 
begin the auction, The operator who wants 
the frequency or service area the most had 
better be prepared to bid highest, because 
the FCC litmus test of intent to serve the 


The operator who wants 
the frequency or service 
area the most had 
better be prepared to bid 
highest, because the 
FCC litmus test of intent 
to serve the public will 
now be a test of bank 
accounts. 


SE eee 


public will now be a test of bank accounts. 

The exception to the auction rule will be 
for applications that request minor modifi- 
cation of an existing system. Such applica- 
tions will be granted, and competing ap- 
plicants need not apply—even applicants 
with really deep pockets. 

Within its Rewrite, the FCC expressed 
some uncertainty as to how it would dif- 
ferentiate between an “initial” application, 
subject to auction, and one that is for a 
minor modification and, therefore, exempt 
from the auction rules. It appears that the 
FCC is leaning toward drawing the line 
narrowly, with the preferred method of 
deciding being auction. 


The logical interpretation of the FCC’s 
direction is that all but extremely minor 
modifications will result in an auction, if a 
competing application is filed. On one 
hand, competitors will have less time in 
mecting the cut-off date. On the other 
hand, when competition for frequencies 
exists, money will be the deciding factor. 


The ‘two-fer’ 

If you have grown tired of ginning 
up another channel occupancy report, 
complete with bouncing busy hours and 
dripping with erlangs, the FCC will save 
you the trouble in the future. Applicants 
for two-way frequencies may apply for 
as many as two additional frequencies 
without having to demonstrate loading or 
usage. 

Instead, the FCC will concentrate on 
construction and offering of service to the 
public. The FCC will require that, prior to 
applying for additional frequencies, an 
operator must construct and offer service 
to the public. The public offering will in- 
clude the provision of service to at least 
two customers who have no affiliation, by 
money, stock, employment, marriage or 
birth, to the operator. 

You should note that the “two-fer” only 
applies to persons who promise to provide 
two-way service. It does not apply to op- 
erators who employ the channels for pag- 
ing service. Given this discrimination in 
obtaining channels, it could be that the 
FCC is guaranteeing that Improved Mo- 
bile Telephone Service (IMTS) or 450MHz 
trunking using RCC frequencies will not 
face immediate extinction. 

If one adds a little dispatch authority to 
the mix, one might believe that the FCC 
has created a landing spot for former SMR 
operators who have sold out to Nextel. 
With pre-emption of most state regulation 
regarding rates and entry already a reality, 
the path appears to be open. 

Basic Exchange Telecommunications 
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The FM/AM-1600$ The color CRT displays all information necessary to test an 


a RF transmitter or recelver. Keystrokes are kept toa minimum 
combines Fal large by the extensive use of “soft keys’. The user can even select 


RT the colors to be displayed from a 16 color palette. The result is 
color € and alevel of operator convenience never before encountered ina 
m ultiprocessor service monitor. 


The REsystem of the new FM/AM-1600S provides excellent 
control to provide spectral purity along with FM, AM and oM capabilities. The 
instrument's Independent RF Generator and Receiver allow 
maximum frequency offsets to 1 GHz for applications such as cross-band 
perform ance and repeater tests and RF Injection while signal tracing a receiver. 
front-end and 1.F 
ease of use. The digitized Spectrum Analyzer provides scan widths from 
1 kKHz/alv to full scan, plus store, recall, compare and peak hold 
trace modes. Log scales of 10.or 2 dB/div and amplitude units 
scaled IndBm, dBuV, dBmV, dBV or dBu Ww. 
Additional unique features include Tracking Generator; 
digitized 1 MHz Oscilloscope; 2 AF Function Generators; Bit 
Error Rate (BER} Meter and multiprotocol Data Communications 
Generator; Power Meter with extended dynamic range of 
0.2 mW to 200W; “store” and “recall” of front panel setups; 
RS-232C, IEEE 488:2-1987, SCSI [ANSI X3.131-1986) and EGA 
interfaces. 
Experience the ultimate Radio Communications Service 
Monitor. Contact IFR Systems, Inc. or 
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Radio Communications 
Service Monitors by: 


Innovative Accomplishments 
in Design — 
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IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8935 U.S.A. 

Phone 316/522-4968) 

IWX 910-741-6952, TAX 316/524-2623 
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New-born Pagers Evertell and Everlink have Confidence in Your Ever Successful Business. 
New 
-Smail and fight (Compact design) -PLL Synthesized receiver -User selectable font s 
-Power back up ; -Battery level meter indication -Data bar 
-Automatic power on/off -Thief fock(Option) S 
-20 message memory -Programmable baud rate -Contrast selectable LCD mo: } 
(512/1200/2400 BPS) -Four line display £ 
“ever at your service” 
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Radio Service (BETRS) operators do not 
have to worry about the FCC’s two-to-a- 
customer rule. [t does not apply to BETRS 
applicants who often apply for as many as 
four channels at a time to serve rural areas. 
The FCC will allow BETRS operators to 
continue to request more than two frequen- 
cies at a time, and has decided to handle 
each request on a case-by-case basis. 
Two other decisions contained in the Re- 
write might affect future BETRS applica- 


What was 
Motorola 
thinking about 


when we created 


the R-2600: 


OU. 


Your needs. Your daily 
applications. Your continual 
probing...for accuracy. 
Reliability. Ruggedness. 
And efficiency. 


The R-2600 Communications 
System Analyzer is flexible. 
From basic two-way radio 
testing to paging, cellular and 
other applications, this 
platform allows you to expand 
your 

capabilities 

quickly, 

easily 

and 

affordably. 


Call Communications 
Test Equipment today at: 
1-800-235-9590 Ext. 23 


The R-2600 from Motorola, 
priced from $10,950." 


(S) MOTOROLA 


*As low as $240 per month 
on a 5-year lease, 
subject to credit approval. 


tions. The FCC decided to limit the effec- 
tive radiated power of BETRS facilities to 
24W at a standard antenna height of 152.4 
meters. The FCC’s decision reflects its 
opinion that BETRS operation is essen- 
tially low-powered and limited in geo- 
graphic coverage. 

The FCC also decided to keep its op- 
tions open regarding use of the 800MHz 
band for future BETRS applications. It 
appears that the FCC is committed to pro- 
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viding rural telephone service, either using 
the existing allocation or using future allo- 
cations, as conditions demand. Therefore, 
it is reserving to itself all options for meet- 
ing its goal. 

In a related decision, the FCC admitted 
that its existing rules that require all RCC 
operators to provide Rural Radio Service 
on demand may not be logically applied to 
paging operators. The reality of demand- 
ing two-way service from an operator who 
employs a frequency only for paging ap- 
peared somewhat onerous. The FCC re- 
moved that requirement. 


Order from chaos 

For years, the FCC’s application pro- 
cessing and procedures for granting autho- 
rization for 931MHz paging has been. . . 
well, a mess. Within the Rewrite, the FCC 
is trying to clean up this portion of its 
house by adopting new procedures to pro- 
cess the hundreds of applications that are 
lying about in the “pending” bin, while 
creating additional rules to avoid future 
problems, 

The mess was caused by the FCC de- 
nying 931MHz paging applicants the 
right to select a proposed frequency. 
Applicants could make suggestions, but 
the suggestions were not binding on the 
FCC or the applicant. As long as suffi- 
cient spectrum existed, this system pre- 
sented few problems. 

As spectrum became scarce, the prob- 
lems multiplied. For example, the FCC has 
on file for Los Angeles at least a dozen 
applications for new stations, modifica- 
tions, fill-in transmitters, etc., all seeking, 
in accord with the existing rules, unspeci- 
fied frequencies. This creates a huge mu- 
tually exclusive (MX) situation, because 
all of the remaining 931MHz spectrum is 
up for grabs among the applicants. 

Some of the Los Angeles applicants are 
attempting to modify authorizations to as- 
sist in expanding existing systems; there- 
fore, they are only interested in specific 
frequencies. However, under the existing 
tules, their applications are treated as 
though those applicants have no interest in 
the exact channel that might be granted. 

To resolve this logjam, the FCC will ask 
that all persons with pending applications 
for 931MHz channels pick a frequency. 
The FCC will then sort through the selec- 
tions for MX situations, employing auc- 
tions to select among competing applica- 
tions. The Rewrite is silent on the question 
of whether an applicant that already chose 
a frequency in its original application may 
be forced into an MX situation by another 
applicant’s long-delayed frequency selec- 
tion. I suspect the FCC will allow this to 
happen. 


POWER ON... 
with ASTRON. 


dud titiad 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx75"W x 9% "D) or the SL-11R (2% "Hx7"W x 9% "D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
Cations industry. 


dud lrna EE 


bE 


= 
@ 
£ 
= 
= 
es 
c= 
eB 
tas! 
@ 
= 
BS 
(te 
& 
| 
x 


9 Autry, Irvine, CA 92718 
A Ss T Fe oO N Telephone: 714/458-7277 


CORPORATION: Facsimile: 714/458-0826 
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Most surprising is the FCC’s decision to 
employ comparative hearings when future 
MX situations arise from the filing of com- 
peting modification applications or when 
an initial application is mutually exclusive 
with a modification application. The Re- 
write is somewhat thin on what criteria 


would be employed to decide a winner at 
hearing, but the fact that the FCC is will- 
ing to employ comparative hearings for 
any purpose in the grant of a Jand mobile 
license is news. The FCC has avoided us- 
ing comparative hearings for such pur- 
poses for years. 


Finally, the Rewrite states that if an 
application is for modification, the FCC 
will grant it unless a competing applica- 
tion is filed on the same day. Remember, 
however, that the FCC’s new definition of 
“modification” is highly limited. 


Moving up construction 

The Rewnte now codifies as rules the 
same changes affecting the schedule for 
constructing radio facilities that already 
had been made through amendment of the 
Communications Act. Applicants can be- 
gin construction of common carrier facili- 
ties prior to grant, a former taboo. 

The new rules state that if no protest is 
filed (and a few additional, rare caveuts), 
then an applicant may commence con- 
struction upon the thirty-fifth day beyond 
the date the application went on public 
notice. Given the FCC’s new rules about 
eligibilily arising oul of construction and 
operation, this new section will give 
amassers of spectrum a jump in obtaining 
channels. 

And if you are wondering where to post 
your construction permit at the site, the 
new rules no longer state that the authori- 
zation must be at the transmitter. Instead, 


Get A Gri 


On Antenna Performance 


Introducing AEA's line of handheld Antenna Analysts, o simple way for you to diagnose 

problems and maximize your antenna’s performance. There are three models to choose 
from: the SWR-121 HF (1-31.9 MHz), the SWR-121 V/U (120-175, 200-225, 
and 400-475 MHz), and the 150-400 (150-400 MHz continuous). 


All Antenna Analysts feature: 
> LCD spectrum display giving you a visual SWR curve over an 


entire frequency range. 


> SWR vs frequency display over an SWR range of 1:1 to 10:1. 
> Measurement and display of return/loss in dB. 


> Full-featured keypad with selectable center frequency, 
frequency range, and step size. 


> Serial interface. Computer controllable. SWR plots can be 
stored on a PC for later reference, comparison or printing. 


For more information on the SWR-121 HF SWR-121 ¥/U, and 


ss 150-400 MHz Antenna Analysts call AEA direct at (206) 774-5554. 


Connect with 265 


Advanced Electronic Applications, Inc. 


P.O. Box C2160 © 2006 196th SI. SW * Lynnwood, WA 98036 
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e 


winning 
spirit. 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 


catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN, All models available in a variety 
of gain configurations, 


CDEP 


Beyond your Expectations 
One Newtronics Place 


Mineral Wells, Texas 76067 
1-800-949-9490 © (817) 325-1386 


YES, I'm interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 

Nante 

Company 


Address 


City State ____ Zip 


the rules state that the authorization must 
be “on or near“ each base or fixed station 
transmitter. Presumably, the authorization 
can be placed in a common book within an 
enclosure and need not be tacked up on the 
front of each transmitter. 


No creeps allowed 

For years, operators have employed the 
FCC rules regarding fill-in transmitters to 
gain authority for new facilities which cre- 
ate creeping contours, expanding an 
operator's service area. By filing multiple 
fill-ins, an operator could, beyond the glare 
of the public notice provisions, steadily in- 
crease his protected service contours. The 
new rules will put a stop to creeping con- 
tours by placing all increases in service 
contours on public notice, thereby alerting 
competitors to an operator’s intention. 

Truly “minor” modifications will not 
require that operators file notifications, via 
Form 489s, with the FCC. Although such 
changes will not require notification, one 
may wish to go ahead and file. Failure to 
file notifications will mean that the modi- 
fications will not be entitled to protection 
in close cases involving dueling engineer- 
ing studies. 


Speaking of FCC Form 489s, the FCC 
has relaxed its requirement regarding when 
the form must be filed. The new rules state 
than an operator must place notification of 
construction on file with the FCC within 


eee 


The Rewrite does not 
address the issue of 
“holes” in cellular 

coverage and speaks as 
though all cellular 
systems are contiguous 
operations. 


a eS a ee 
15 days after operations begin. Formerly, 
any operation prior to filing the form might 
cause the operator to be slapped with as 
much as $30,000 in fines. 


Some of the comments were directed at 
the FCC’s requirements regarding report- 


ing changes in cellular systems service 
areas. The FCC will require specific infor- 
mation regarding the construction or re- 
moval of external cell sites that alter cel- 
lular service areas, but will be lax on re- 
porting of information regarding internal 
cells that will have no effect on the 
operator’s actual service area, Even greater 
specificity in reporting will be required 
when a revised contour will extend into an 
adjacent market. 

The Rewrite does not address the issue 
of “holes” in cellular coverage and speaks 
as though all cellular systems are contigu- 
ous operations. One must wonder whether 
this is, in fact, true, and whether additional 
reporting requirements would answer this 
question for potential applicants. 


Stepping back 

There is always a temptation to concen- 
trate on the minutia when the FCC rewrites 
a portion of its rules. A word here and a 
line there can create a loophole through 
which lawyers consider what some of the 
effects will be on future licensing. 

Auction is an expensive method for 
obtaining channels. It also creates obvious 
advantages for the deepest pockets. To 


Return Loss Bridges 
Low Cost Swept SWR 
RLB150 bridges can be used with spectrum 


analyzer/tracking generator or service monitor for 
swept SWR measurements. This technique sim- 
plifies tuning of antennas, cavities, duplexers, 
isolators and many other RF devices, They also 
can be used for cable insertion loss and imped- 
ance measurements. 

Eagle® bridges have high directivity, five watt 
power rating and built-in termination. 


Never Looked so Good! 

CPI’s tone remotes have always given you the best in quality, price and 
performance. Now they look even better doing it. 

The NEW TR series remotes have been redesigned to take advantage of 
our new housings and are available in telephone and console style models. 
We have also included several new features that you have asked for, such as 
2 watts of speaker output, front panel PTT capability and several dip-switch 
selectable features that make first time installation a breeze. 

Standard Features include 
* 2 watts speaker audio, 


* Monitor and Intercom functions. 
* Front Panel PTT capability. 


Available Options 
* 2 freq. control, Wall Mount kit, 4 wire termination and more. 


Model 
RLBISON3B 
RLBISON3C $425.00 
RLBISONSA $579.00 


FREE application note: “High Performance 
VSWR Measurements”. Call and ask for it! 
Catalogue covers bridges, cable sets and other 
useful equipment. 


P.O. Box 9446 (316) 265-2050 
Wichita, KS. 67277 Fax: (316) 265-2255 
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Freq MHz 
5-1000 
5-1300 
35-3000 


Price 
3389.00 


1186 Commerce Drive « Richardson, TX 75081 
(214) 437-5320 » FAX (214) 437-5360 * (800) 869-9126 
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The Fast Testing 2965 Breaks 
Production Line Bottlenecks 


Eliminate bottlenecks in pro- 
duction testing of radio products 
with the 2965 Radio Test Set 
from Marconi Instruments. 

This fast, economical, fully 
integrated test set delivers the 
functionality, flexibility and 
performance of discrete test 
instruments, 

Patented synthesizer technolo- 
gy from Marconi gives fast 
switching times on both the sig- 
nal generator and receiver 
modes allowing rapid changes 
from channel to channel. The 
dedicated multiprocessor design 
of the 2965 ensures you won't 
be waiting long for test results 
either. The 2965 contains a full 


MARCONI INSTRUMENTS 
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Instruments 


ar GEN 1 


Suite of integrated test instru- 
ments in one small package that 
operate seamlessly together to 
give high production throughput. 

Instruments include a full fea- 
tured spectrum analyzer with 2 
steerable markers and an audio 
FFT analyzer which can be used 
on both transmitted and received 
signals. The 500 kHz fast oscillo- 
scope ensures you won't have 
any problems measuring digital 
waveforms and, it too, has steer- 
able markers for accurate timing 
measurements. 

The autorun facility ensures 
the fastest testing of all types of 
radio, including standard two- 


-Way cellular and trunking. Built- 
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in tests, with user set limits give 
rapid results for power, frequen- 
cy, sensitivity and many other 
measurements. For ATE applica- 
tions the 2965 comes fully 
equipped with IEEE.488.2, 
RS232, Centronics and PCMCIA 
interfaces. 

In a hurry to increase test 
productivity in R&D, Production 
or Service, at low-cost, and. 


without compromising quality? 


Then call us and ask about the 
pace setting 2965. oe 


MARCONI INSTRUMENTS INC. 

3 Pearl Court, Allendale, NJ 07401 
Tel: (201) 934-9050 / 1-800-888-4114 
Fax: (201) 934-9229 


In Canada contact Canadian Marconi at 514-341-7630 X4695 
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avoid the costs associated with auctions, 
many applicants will probably resort to 
litigation, trying to get a competitor's ap- 
plications tossed out for uncrossed “ts and 
undotted “i’s. Logically, some will be 
convinced that paying the lawyer ts 
cheaper than paying the auctioneer. 

The industry and the FCC can expect 
greater amounts of litigation and the acri- 
mony that such activity sometimes causes. 
This possible result of the new rules is a 


bit disturbing, even for lawyers. The rea- 
son is that the FCC’s track record in re- 
solving litigation is abysmal. Cases have 
been known to languish for years before 
the FCC, simply awaiting a decision on 
the merits. 

To avoid having to make such decisions, 
one attorney at the Mobile Services Divi- 
sion has stated, “if they don’t settle the 
matter, the case will just sit on my desk 
and rot for years.” Although the FCC’s 


OFF-LINE, AND THERE WHEN YOU NEED IT... 


FIRST TRUE BACKUP 
PREAMPLIFIER, 


TOWER MOUNTED PREAMPLIFIER/ 
RECEIVER MULTICOUPLER SYSTEMS 


US. Pat # 4,565,972 


SYSTEMS IN 
RANGES FROM 
450 TO 960 MHz 


TRUNKING, 
CELLULAR, 
GSM AND NMT 


ae id 7 


CLC 


® Sensitivity improvement of 5 dB average 

@ Optional tower preamp test system 

@ High intercept points for reduced IM susceptibility 
@ Versions with specific rejection of cellular band 

@ Modular expansion of 4 to 32 or 12 to 192 channels 


N\] Write for: BROCHURE NO. C1061 and 
\ “SYSTEM IMPROVEMENT ANALYSIS” (Lit. #D2004 


MULTICOUPLER SYSTEMS = SIGNAL BOOSTER SYSTEMS 
DUPLEXERS » CAVITY FILTERS + RF SYSTEM PRODUCTS 


SYSTEMS 
| INC. _ | TX RX SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
= TELEPHONE 716-549-4700 FAX 716-549-4772 (24 HRS.) 
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encouragement of settlements might be 
seen as beneficial, in those instances where 
settlement was not possible, the FCC has 
rarely moved ahead promptly. 

Operators can, therefore, expect greater 
amounts of litigation, because the use of 
auctions raises the stakes. The use of Jiti- 
gation might be a successful strategy for 
delaying a competitor’s grant, but prob- 
ably will not be effective in obtaining a 
grant, because the likelihood of getting a 
final decision from the FCC within a year 
is slim. 

And while operators are fighting before 
the FCC, they are likely to be cutting deals 
in boardrooms. The FCC will not hold an 
auction if the parties have reached settle- 


To avoid the costs 
associated with auctions, 
many applicants will 
probably resort to 
litigation, trying to get a 
competitor’s applications 
tossed out for uncrossed 


“t's and undotted “i” s. 


COR ES FN 
ment; therefore, there is a real incentive to 
cut a deal and avoid auction, These deals 
also involve risks arising out of possible 
violations of the anti-trust laws. Operators 
would do well to assure that their settle- 
ments are nol going to create fodder for 
others to complain that a combination or 
conspiracy was created for anti-competi- 
live purposes. 

The new laws go into effect Jan. |, 
1995. With the new rules comes a new 
playing field that is expected to make the 
FCC's job a bit more mechanical. The 
reality may be quite dificrent and may 
increase the level of litigation. One area 
that has received little attention is the 
question of minority and small business 
involvement in the process. At some junc- 
ture, one might expect that Micro-mini 
Communications Inc. might just ask the 
courts or Congress to decide whether an 
auction between it and a regional Bell 
operating company will really provide a 
valid public interest analysis. 
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The Dynamic Duo 


“Digital Archive Recording” stored 
on a DAT (digital audio tape}! 


Gemini will always represent the 
leading edge in digital voice record- 
ing. Any new development in comput- 
er technology such as compression, 
storage formats or even hardware will 
be added to Gemini's proven Windows 
operational software to provide unri- 
valed accuracy, reliability and desktop 
convenience. 


DAR - Gemini provides archival 
recording linked to DAT (Digital Audio 
Tape), currently the most cost effective 
high capacity digital storage format, 
saving 24 hours of conversation on 
each recording channel. A mouse 
driven GUI (Graphic User Interface) 
allows for simple location of stored 
conversations and total control of play- 


back. Click on the selected channel, 
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“Digital Instant Recall” - 
retrieved in microseconds! 


and a list of conversations is displayed. 
Point and click on a record, and the 
conversation is instantly played back. 
The slider shows your exact position in 
and movement through the recorded 
conversation. 

DIR - In addition, Gemini comes 
standard with “Instant Recall”, All calls 
are written to a hard disk allowing for 
instant playback without interrupting 
recording of incoming calls, Channels 
are recorded on a FIFO basis (First In 
First Out). The size of the hard disk 
governs how many hundreds of hours 
of conversations can be stored for this 
instant access. At a convenient time in 
the process the hard disk writes to the 
DAT drive for archive but remains 
available and can be saved on the 
hard drive indefinitely. 

GEMINI represents another 
remarkable addition to: 


St ANC LL 


THE FIRST FAMILY OF RECORDING 


STANCIL CORPORATION 
2644 S. Croddy Way © Santa Ana, CA 92704 


In California'* (714) 546-2002 
Continental US © (800) 782-6245 
Fax © (714) 546-2092 


GEMINI means 
TWIN and our 
GEMINI solves 
two voice record- 
ing applications 
in one: 

DAR and DIR. 


Technically speaking 


(continued from page 8) 


handle this measurement easily, even read- 
ing the voltage as low as —S50dBm 
(2.45mV), 


Frequency response 

A typical 3002 line may exhibit an at- 
tenuation of —2dB to +8dB over the fre- 
quency range of 500Hz to 2.500Hz as ref- 
erenced to the attenuation at |,000Hz. This 
attenuation range means that if the line loss 
is already 16dB at 1,000Hz, then the at- 
tenuation above or below |,000Hz may be 
as little as 14dB (16 — 2) or as much as 
24dB (16 + 8). This variation can be 
critical when low-level control tones are 
involved. 

For example, the function tone normally 
is transmitted about 10dB below the level 
of the 2,175Hz high-level guard tone, and 
the 2,175Hz low-level guard tone is trans- 
mitted about 30dB below the level of the 
high-level guard tone. If the high-level 
guard tone is transmitted at a level of 
OdBm, then the low-level guard tone is 
transmitted at a level of —30dBm. At the 
extreme limits of the allowable line loss, 
the 2,175Hz low-level guard tone could be 
attenuated by as much as 24dB. This at- 


tenuation would bring the low-level guard 
tone down to —54dBm at the end of the 
line. If the termination equipment requires 
a low-level guard tone at —50dBm, then a 
—54dBm tone is 4dB short of the system 
design goal. In this case there are only two 
choices: (1) Improve the line response 
(teleo) or (2) increase the level of the con- 
trol tones being applied to the line. 


All control tone 
frequencies should be 
included in the response 
check. Strange things can 
occur on telephone lines! 


Re 

Increasing the high-level guard tone to 
+10dBm would place the low-level guard 
tone at —44dBm (at the far end of the line). 
This level would provide about a 6dB re- 
serve, assuming the system design requires 
a —50dBm low-level guard tone. Because 
the duration of the high-level guard tone is 


only about 150ms or less, the tone may be 
transmitted at a higher level than would be 
permitted for a constant or long-duration 
tone. 

Generally, telco uses a three-point fre- 
quency response test. The reference is 
1,004Hz (ner 1,000Hz) with the low-end 
test point at 404Hz and the high-end test 
point at 2,804Hz. Typical results of a 
three-point response test are shown in Fig- 
ure 4 on page 52. The slope is 10dB at 
2,800Hz and 8dB at 400Hz. The results of 
the three-point response test do not tell the 
whole story, but it is good to know this 
information to communicate more intelli- 
gently with telco employees. 

A more thorough frequency-response 
test should include an audio sweep from at 
least 500Hz to 2,500Hz. This test can be 
done at incremental values of about 100Hz. 
All control tone frequencies should be in- 
cluded in the response check. Strange 
things can occur on telephone lines! A 
severe notch al one of the control frequen- 
cies can render a system useless. 

These tests usually require two techni- 
cians, one on each end of the line. (Take 
my word—you do not want to perform 
these tests with the help of a lay person 
who does not understand how to operate 


Let DSP Solve Your Voter Problems 


Uses 4 independent Digital Signal 
Processors to vote the best channel. 


SNV-4 — Signal-To-Noise Voter 


Operates from 2-wire audio inputs. 


No guard tones required for SNV 
measurement 


Measures signal-to-noise ratio of 
speech in input audio of each channel. 


Provides DSP Noise Reduction and 


DSP Voice Recognition Squelch on 
each channel. 


For more information, contact: 


| a | 


(919)790-1011 
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JPS Communications, Inc. 


P.O, Box 97757, Raleigh, NC 27624 
FAX:(919)790-1456 


The SNV-4 provides 4-channel 


voting. Other models have capacities 


from 2 to 64 channels. 


Circle (44) on Fast Fact Card 


some SPECTRUM ANALYZER $895. 


MADE IN THE USA ITC SASO0A is a full function Spectrum Analyzer covering all Ham Radio, Two way Radio, 
TV, & CATV frequencies bands to over 500 MHz. *Add Opt. 3 Narrow Band Filter for only $200 and the SASO0A becomes 


a full range Pan Adapter /Spectrum Display Monitor® The SASO0A Includes Center Frequency Display, 50 MHz 
Marker Generator, 50 MHz Tracking Generator, -100 dB Dynamic Range, 80dB on Screen, and -100 dBm Sensitivity. 


INTRODUCTORY OFFER 


SASOOA with Couter Frequency Display, 500 MHz 
Tracking Cenerater plas SO MHz Marker Generator 


ONLY $895.00 * 


SA1850S covers 850 to 1850 MHz tn One Sweep, LNB 


Power Supply, 110/220/12vde/Rattery Operation, Carring Case 
Center Freq. Display. The lowest cost Satellite Analyzer avaible. 


ONLY $1295,00* 
SA1300B & OPT.s 1, 3, 4, 6 
ONLY $1895.00" 
SA1800C & OPT's 1, 3, 4,6 
ONLY $2295.00* 


SAGO0A $1295.00 
SAI300B $1595.00 
SA1800C $1895.00 
OPT. 1 50MHz Marker Generator $200.00 
OPT.3 +/- SKHz Res. B. W. Fitter $350.00 


OPT. 4 12 VDC Inverter Adapter 
OPT. 5 1000 MHz Tracking Generator $250.00 
OPT. 6 7 Digit Center Frequency Display $300.00 
* Mote: 


xrodactory Prices for limiied Lime only 


asssow 1-1300 MHz Jn One Seep $1,895. 


MADE IN USA +/-skaz Resolution Band Width - 7 Digit Center Freq. Display - 12vdc operation 


-110 dBm Sensitivity, 120 dB Dynamic range, 80 dB ON SCREEN, Exclusive DISPERSION ZOOM 
Allows scan widths 0 MHz to 1300 MHz at any Dispersion preset stop, Total flexibility and ease of operation. 


All New ITC Low (st High Performance Oscilloscopes 
25 MHz Dual Trace w/3 in 1 TestLab $429, 25 MHz Dual Trace $339. 
+5/1A, +/-12V/.2A DC Outputs Dual Component Tester 40 MHz Dual Trace Delayed Sweep $549, 


ADVANTAGE struments corp. 


3817 S. CARSON ST, #818 CARSON CITY NV. 89701 
702-885-0234 FAX 702-885-7600 


25 MHz Scope / Tester 
model ST3324 


1mV Vertical Sensitivity 
X-Y modes, Z Axis 
(intensity modulation) 

Dual Component Tester 
Dual Component Compartor 
Triple Output DC Supply 
+5/1A, +/-12/2A 

6" Bright 2KV CRT 
Rise Time <14 nS 

Full TV Trigger TV-H, TV-V 
25 MHz less tester same spec. 


modet 503304 $339.00 


40 MHz Delayed Sweep 
model SD3315 
Delayed Sweep nS -1 Sec. 
6" Very Bright 12kV CRT 
Rise Time <8nS 
40 MHz special $549.00 
ITC Oscilloscopes fill the bill 
without emptying the pocket book 
ITC Scopes are a cut above all 
other low cost scopes on the 
market today. You can depend 
on ITC Quality - Performance & 
Dependability. Plus a full Two 
Year warranty parts and labor. 
Take ADVANTAGE 
Call 800-566-1818 Today 


PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX. 
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Figure 4. This graph shows typical results of a three-point frequency- 
response test. The slope at 2,800Hz is about 10dB, and the slope at 400Hz 


Figure 5. This block diagram Illustrates how the Hewlett Packard 49354 
TIMS determines the signal-to-noise ratio on the line. Courtesy Hewlett 


is about 8dB. 


the instruments!) Communication between 
the two technicians is essential to coordi- 
nate the test procedure. 

Generally. the technician at the sending 
end makes sure that the signal level at the 
input to the line is kept at a constant level, 
OdBm or some other fixed reference. Then, 
as the frequency is varied, he keeps the 


technician on the other end informed of 


Packard. 


the current frequency so that when dips or 
notches occur, the frequency can be noted. 
The results can be plotted on graph paper 
such as was used to graph Figure 4. 
Special equipment such as a program- 
mable function generator and a transmis- 
sion impairment measuring set (TIMS) 
such as the one shown in Photo | on page 
54 are especially helpful. For example, the 


To get your RF signal in and out of 


AL 


ELECTRONICS 
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programmable function generator can be 
programmed to perform an audio sweep 
from SOOHz te 2,500Hz over 90 seconds. 
The TIMS is connected to the opposite end 
of the line. The signal level and frequency 
are displayed on a digital readout on the 
TIMS. A built-in speaker allows the tech- 
nician to hear what is being measured. 
When non-metallic (tone-only) lines are 


NOW YOU HAVE CHOICES 


TAPPED RADIATOR 
Best for in building RF distribution 
Use low cost, low loss %” or %" Trilogy 
AirCell® solid shielded cable 
Use REAL antennas for efficient RF radiation 
Signal taps install without connectors 


segeeeorverer 


: easeerse 
8 


IT'S A SNAP WITH THE KAVAL TAP! 


AirCell® RADIATING CABLE 
Best for tunnel RF distribution 


Low loss, low cost air-dielectric cable that 
needs no pressurization 

Simple connector installation 

Use with Kaval Signal taps for remote areas 


(404) 918-9750 
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1637 Brentwood Crossing, Conyers, GA 30208 


fax (404) 918-9749 


Are We Confident Enough In EDACS 
To Send You To The Competition? 


conventional mode in the event of site controller 
failure. In an emergency, you can’t wait for an open 
channel. EDACS nonstop trunking means no waiting. 
| | And that means a fast response time. 
What's more, EDACS' modular building block 
design is easily expanded. So your system can be 
modified as your needs change. That safeguards your 
communications investment. 
EDACS. See it, and you'll believe it. To arrange your 
on-site visits, or for a free guide to EDACS, call Ericsson GE 
at 1-800-43-12345- (In Canada, call 1-804-528-7643.) 


Technology That Exceeds The Standard 


* Participants in above offer must meet general qualifications. Call for more information. = 
Ericsson GE reserves the right to cancel or amend this program at any time, ERICSSON — 
[EDACS is a tridenurk of Ericsson GE Mobile Communaacions (ne 


1994 Enewon GE Mobile Cormmmeareans Ene 


If you're actively looking for a trunked radio com- 
munications system, we'll send you to see an EDACS 
installation, and then to a competitor's site. See both 
systems in action, talk co actual users about how. theirs 
systems make chem more efficient. | 

There's no question that once you've seen the 
best chat both have to offer, you'll choose EDACS~ 

Public safety officers depend on EDACS to 
keep critical communications open in spite of 
explosions, fires, lightning strikes, and tropical 
storms. They count on EDACS because its fail 
soft, fault-rolerant trunking won't revert to 
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used, the frequency-response and line-loss 
tests should be performed in both direc- 
tions. The loss and response can be differ- 
ent In opposite directions. 


Bandwidth 

Generally, the bandwidth of the line is 
considered to be the difference between 
the high- and low-frequency points at 
which the attenuation is !0dB greater than 
the attenuation at |,000Hz. This difference 


We designed the 
new R-2670 
with Motorola 
Trunking for one 


very good reason. 


You asked for it. And now 
you've got it: The feature- 
packed FDMA digital 
Communications System 
Analyzer with the Motorola 
Trunking option. Now you 
can verify call processing 
through system simulation. 
Access specialized screens 
for quick test 

set-up and 

convenient 

diagnos- 


tics. And 
test for full 
function 


spec 
performance. 


Call Communications 
Test Equipment today at: 


1 


54 


-800-235-9590 Ext. 23 


(MA) MOTOROLA 


can be determined from the response-curve 
plot obtained with the test procedure de- 
scribed previously. 


Signal-to-noise ratio 

Figure 5 on page 52 shows how the 
Hewlett Packard model 4935A TIMS de- 
termines the signal-to-noise (S/N) ratio. 
Actually, it is signal-p/us-noise-to-noise 
(S++ N/N) ratio, but if the noise level is low 
in comparison to the signal, the S/N ratio 
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Photo 1. The Hewlett Packard model 4935A 
transmission impairment measuring set (TIMS) 
can be used to perform many different tele- 
phone line tests, including S/N ratio, noise, fre- 
quency, dBm level and more. Courtesy Hewlett 
Packard, 


Photo 2. The Model LM-106 Lineman from 
Helper Instruments is capable of generating 
standard telco tones and standard tone-control 
tones. It is portable and easy to use. Courtesy 
Helper instruments. 


Photo 3. The Model 4 Loop Tester from Triplett 
can be used to generate and measure tone sig- 
nals. It has a built-in C-message filter, Courtesy 
Triplett. 


is roughly equal to the S+N/N ratio. No- 
tice that this is the same principle used in 
the SINAD meter to measure receiver sINAD 
ratio. 

Figure 6 on page 56 shows the response 
of the C-message notched characteristic. 
Remember from part | that the C-message 
filter is used to attenuate frequencies that 
cause little or no detrimental effect to the 
system, Voice frequencies that contribute 


CTIA'S TENTH ANNUAL 
CORVENTION 


FEBRUARY 1-3, 1995 
NEW ORLEANS, 


AND EXPOSITION LOUISIANA 
WIRELESS ‘95 is the world’s largest, most comprehensive wireless telecom- 
munications exposition. Celebrating its tenth year, WIRELESS 95 will feature 
everything you've ever wanted to know, see or hear about wireless 
technology...including the PCS era, just now dawning. 
Last year's show drew over 10,000 attendees from over 60 countries, and 
featured over 375 exhibitors. With over 100,000 square feet of exhibit floor 
space already rented, WIRELESS ‘95 promises to be even bigger. 
WIRELESS DATA 
For the first time, a special addition to WIRELESS ‘95 will be a day-long 
program devoted exclusively to Wireless Data, Industry experts will outline 
the growth of wireless data and the applications revolutionizing the way 
customers live and do business. 
SURVEYS SHOW: 
Nearly 80% of attendees regard the CTIA WIRELESS show as the premiere 
& event in the industry and the most important show they attend all year! 
(Za For Exhibit Information call: 
i (202) 463-7905 
eae Nore. For convention information call CTIA's information line: 
(202) 736-3250 or (202) 785-0081 Circle (49) on Fast Fact Card 


CTIA Cellular Telecommunications Industry Association, 1250 Connecticut Avenue, N.W., Suite 200, Washington, D.C. 20036 
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Figure 6. This is the response curve of the notched C-message filter. 
Note that the notch is at about 1,000Hz, and the signal level at this fre- 
quency is reduced about 50dB. This notch |s used to reject the 1,000Hz 
component, and the remaining noise and distortion products then are 
measured and compared to the composite signal to determine the S/N 


ratio. Courtesy Hewlett Packard. 


the most power in the speech signal pass 
with little attenuation, Note that the 
1,004Hz tone is S5OdB down. It is notched 
out by the filler to measure the remaining 
noise and distortion. It is important that 
the frequency of the tone used to check the 


Geographic Signal 


2,000 3,000 5,000 


S/N ratio falls in the center of the notch to 
ensure accurate results. 

To run the S/N ratio test on the line. an 
instrument such as the HP 4935A TIMS or 
its equivalent is connected to one end of 
the line while a 1,000Hz tone (or 1,004Hz 


SERVICE MONITOR 


TRANSFORMER 


TO TELCO LINE 
———— 


‘T CONNECTOR 


Figure 7. A typical service monitor can be used as shown here to feed an 
audio tone down the line through a line isolation transformer. The BNC 
“tee” connector is used to feed the tone into the ac voltmeter input so 
that the level can be set with the service monitor's internal voltmeter. Be 
sure to take into account any loss in the transformer to determine the 
input to the line proper. 


tone, depending on the instrument used and 
the notch frequency) at OdBm is injected 
al the other end of the line. (See Photos 2 
and 3 on page 54.) Usually, the measuring 
instrument has a termination load resistor 
(6000) connected across the line on the 
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Introducing the STI-9000, a simple, cost-effective system 


that measures signal coverage for: 


Cellular, Paging, Broadcast & Mobile Radio. 


The STI-9000 offers: 


Mobile Touch-Screen Control 

Instant Signal Coverage Contour Plots 
Real-Time Measurements Display 
State-of-the-Art GPS Accuracy 
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Technologies 


Incorporated 


For more information, 


contact Bill Peek at 


503-591-5986 


SURVEY TECHNOLOGIES, INC. * 17980 SW SHADYPEAK * BEAVERTON, OREGON 97007 * FAX: 503-591-5986 
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COMPLETE COVERAGE 


No matter where you want to send your pages, or 
how you want to do it, 
chances are that Zetron 
has the equipment 
you need to get 
the coverage 
na you want. 


™ i Page 


AnyWhere, 
Any Way 
You Want! 


Model 33 Paging Network Controller 
Equips a paging encoder to 
generate remote transmitter control tones. 
Model 55B Page Buffer 
Stores the control signal off a link and forwards 
it to the transmitter when the channel is clear. 
Model 61 Network Access Paging Encoder 
Receives TNPP data to encode digital pages. 
Model 63 DiaLink 
Equips a paging terminal to access remote 
transmitter sites over dial-up telephone lines. 
Model 66 Transmitter Control Panel 
Equips a remote transmitter to respond to 
standard remote control tones. 


(ZETRON), 


12335 134th Ct. N.E. Redmond WA 98052 
Ph: (206) 820-6363 Fax: (206) 820-7031 
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GE RADIOS 
AT WHOLE- 
SALE PRICES. 


Mobiles, Portables, 
Repeaters 


and Accessories 
#* Low Band, VHF, UHF, 
800 MHz, 
and GE-MARC™ 
* FREE Programming 
© Warranty Repair 
Support 
We buy used 
& take 
trade-ins 


Authorized Distiibutor 
Matule Communications 


Hrs.: Mon. thru Fri. 8 A.M. to 7 P.M. E.S.T. 
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Two—Way Wholesale Distribution 
3512 Cavalier Dr.« Ft. Wayne, IN 46808 
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Technically speaking 
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Figure 8. This represents two balanced H-pads that can be connected into the line to determine 
how much reserve is built into the tone-control system. One of the pads attenuates by 6dB, the 
other by 10dB. A four-pole, double-throw switch is used to switch between the 6dB and 10dB 


attenuation pads. 


receiving or measuring end. If the system 
requires a 36dB S/N ratio for proper op- 
eration, the sinap reading should be 36dB 
or greater. 


Other instrumentation 

You might wonder why the sinap meter 
used to measure SINAD receiver sensitivity 
cannot be used to measure line loss. The 
answer is: Maybe it can be. The problem 
is that with typical sinap meters, the 
1,000Hz reject notch is not deep enough or 
is not calibrated to a level low enough for 
measuring such a large SINAD ratio. 

The Helper Instruments model CML-| 
Sinadder, shown in Photo 4 below, comes 
close. It is calibrated down to 32dB sinap. 
It actually can read finer than this, but it is 
uncalibrated below this level. The instru- 
ment will read downscale for sinab levels 
much better than 32dB. The CML-! also 
has the C-message filter, another plus for 
this type of work, Other advantages are its 
high sensitivity (1Om¥V, or about —38dBm) 
and the built-in aural monitor that allows 
you to hear what you are measuring. 

If you use this instrument, be aware of 
its limitations, and isolate the input 
through a 6000/6000 transformer with a 
6000 termination. Also, it may produce 


better results with battery operation to re- 
move any ground reference. 

Many service monitors can be used suc- 
cessfully for S/N tests on lines. Many serv- 
ice monitors have digital sinap meters that 
can read to 45dB to 50dB_ sinab, Some 
require higher tone input levels to operate. 
For example, one popular service monitor 
reads 45dB to 50dB sinap, but it requires 
a signal input of at least 0.5V. This much 
signal usually is not available at the far 
end of a line with OdBm (0.775mV) at the 
input side. A loss of 16dB would reduce 
the OdBm signal at the sending end to 
0,12 at the receiving end. This would be 
insufficient to operate such a sINAD meter. 

You could use an audio amplifier to 
boost the signal to a level sufficient to 
operate the instrument, but the amplifier 
must have very low distortion and low 
noise. After all, the purpose is to measure 
the noise and distortion caused by the line, 
not the amplifier, 

Always use a 6000/6000 isolation 
transformer unless the instrument has a 
balanced input. Always make sure the line 
is properly terminated in a 60022 termina- 
tion on the measuring end. 

Many service monitors also have syn- 
thesized audio generators with precise fre- 
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Photo 4. The CML-1 Sinadder is an example of a highly sensitive sinao meter that can be adapted 
to measure line loss. Courtesy Helper instruments. 


quency control. These generators can be 
used to simulate various control tones. Be 
sure to follow usual precautions to avoid 
unbalancing the line. Figure 7 on page 56 
shows how a typical service monitor with 
synthesized audio generator and a digital 
ac voltmeter can be used in line testing. 
A switchable 6dB/10dB pad (6002 in, 
6000 out) is shown in Figure 8 on page 
58. This pad is a balanced H-pad. It can be 
inserted into the line to check the amount 
of reserve available. If the tone control 
system can operate properly with the 6dB 
pad in line, then there is enough reserve to 
overcome some increase in line loss with- 
out having the system go down. If the 
system operates well with the 10dB H-pad 
switched in, then so much the better. 


Conclusion 

As you can see, there are more ways 
than one to skin a cat. Don’t overlook 
possible uses of equipment that may be on 
hand. Just be sure that, when connecting 
equipment to telco lines. you do not unbal- 
ance the line, thus invalidating your mea- 
surements. Be sure to use the proper tone 
frequency when checking S/N ratio. Make 
sure that the tone frequency falls deep 
within the notch of the measuring instru- 
ment. First, feed the tone directly into the 
instrument, and vary the frequency until 
the best S/N or sinap is indicated. This 
frequency may be 1,004Hz, 995Hz or any 
other value near 1,000Hz. If you can get a 
S/N reading of 45dB to 50dB, then you are 
Sel tO go, 

One final note. When dealing with car- 
rier systems, be aware that frequency shift 
can occur, If the frequency shift is large 
enough, it may render tone-control systems 
inoperative, To be sure, feed a known fre- 
quency (about |,000Hz) into one end of 
the line, and check the exact frequency at 
the opposite end, Sometimes even a small 
frequency shift can cause problems. 

A couple of computer software pro- 
grams that you may find useful when do- 
ing this type of work are available from 
the author. These are DBCALC and PADS. 
Among other calculations. DBCALC con- 
verts between dBm and rms voltage across 
60092. The PADS program has been ex- 
panded to include balanced H-pad designs, 
T-pad designs, L-pad designs, a-pad de- 
signs, a-to-T (delta/wye) and T-to-t (wye/ 
delta) conversions. Both are available on a 
single diskette for $10 plus $2.50 for ship- 
ping and handling. These programs run on 
MS-DOS. Specify 3/2" or 5%" floppy dis- 
kette. You may write the author at 204 
Tanglewylde Drive, Spartanburg, SC 
29301-2949, 

Stay tuned! 
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What to look for ina 
modern 2-way radio. 


Today's best 2-way radios are light years ahead of 
anything previously available at reasonable cost. 
And Midland's Syn-Tech XTR™ models are at the 
top of their class. Our informative new brochure 
explains in easy to understand terms how these 
advanced 2-way radios can significantly improve 
your operations. What you learn could easily rev- 


olutionize your communications capability, and 
budgeting, for years to come! Ask for it, today. 


1-800/MIDLAND (Ext. 1690) 
In Canada: 905/839-1700 
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It is now your good fortune to purchase TPL Mobile Amplifiers. With the new 


AmpGuard system, TPL is able to warrant these units for a FULL 5 YEARS —now they 
are really tough cookies! 


Leadership by tradition. TP. COMMUNICATIONS 


3336 San Fernando Road, Los Angeles. CA 90065 (213) 236-3000, (300) HI-POWBR, FAX (213) 254-3210 
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“You are hereby ordered to pay, ah, something-or-other’ 


By Robert H. Schwaninger Jr. 


The U.S. Court of Appeals has deliv- 
ered a blow to the FCC’s enforcement 
efforts by striking down the commission's 
Policy Statement, Standards for Assess- 
ing Forfeitures, 8 FCC Red 6215 (1993), 
which set out the level of fines for various 
transgressions. The court's decision in 
United States Telephone Assn. v. FCC, 
No. 92-1321 (D.C. Cir., July 12, 1994) 
has had a chilling effect on the FCC’s 
enforcement efforts. 

The reasons provided by the court for 
striking down the FCC’s standard forfei- 
tures are quite simple. As most of you 
know, the FCC creates rules through no- 
tice-and-comment rulemaking. In other 
words, the public must be provided the 
opportunity to make comments and sug- 


Schwaninger, MRT's regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


Ve BEEN FOUND GUILTY, AND , 
we DETERMINE. Youre Perry uw 


gestions regarding any proposed rule. The 
FCC did not employ this method in its 
creation of standards for assessing forfei- 
tures. Instead, it attempted to create 
guidelines by edict. 

The FCC argued, in essence, that its 
policy statement was not a “ru/e-rule,” 
you know, with a capital “R.” It was 
merely a statement of commission policy 
communicated to the public that was used 
by the agency’s bureaus as a guideline. 


The court responded with logic that 
sounded an awful lot like, “If it walks like 
a duck and quacks like a duck .. .” The 
upshot of the exchange was that the court 
ruled that the FCC had violated the Ad- 
ministrative Procedure Act in the creation 
of the policy statement and must, instead, 
engage in formal notice-and-comment 
rulemaking prior to reinstating its 
“policy.” 

The result of the court’s ruling has been 
that the FCC's efforts to collect forfei- 
tures has been thrown into chaos. Its files 
are filled with old Notices of Apparent 
Liability and such that require the wrong- 
doer to pay an amount that cannot now be 
supported by law. In addition, the com- 
mission is left with the unusual task of 
issuing notices that inform recipients they 
have violated the commission's rules, but 
that the agency will wait to decide how 
much to fine them. 

At the time when the FCC issued the 
policy statement, the FCC tried to pass 
it off as an administrative action, like 
changing the location of a filing win- 
dow or the filing deadline for future 
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applications. But it is apparent that the 
policy statement became something much 
more than that. It became the basis upon 
which most fines were calculated for all 
purposes. 

The reasons why the bureaus adhered 
to the policy statement are simple: First, 
there was no reason for a bureau to re- 
invent the forfeiture amount on a case-by- 
case basis with no obvious support from 
the commission. Second, the bureau de- 
manding the forfeiture could claim that 
the policy statement was “legal” justifi- 
cation for any amount demanded. Third, 
the policy statement appeared to create an 
equal playing field among equal classes 
of violators. 

Although the policy statement was 
well-intentioned, the execution of that 
same policy statement by the various 
bureaus often resulted in unequal treat- 
ment between violators. For example, one 
bureau might have sought a fine of $8,000 
for a particular violation by a private ra- 
dio licensee, while another might have 
sought twice as much from a radio com- 
mon carrier for the same violation. 

One problem that should be dealt with 
by the FCC, upon reconsideration of its 
policy, is the issue of injury. The issue 
was not the basis of the FCC's earlier 
policy statement, and equity demands that 
it receive greater consideration in the fu- 
ture. For example, if the injury is to the 
FCC and its administrative processes, one 
level of forfeiture would be required. 
However, if the injury is to another car- 
tier, another, higher level of forfeiture 
should be demanded. Finally, if the injury 
is to the safety of life or the welfare of the 
public, then an even higher amount should 
be due. 

Not only would this analysis of its for- 
feiture procedures better serve the public 
interest, but it would track the average 
operator’s sense of fairness and justice. It 
also would encourage greater cooperation 
among operators and promote service to 
the public. Finally, it would place the FCC 
in the position of treating violations of its 
rules the way the courts treat violations of 
civil law. This consistency would be bet- 
ter understood by the public. It would 
demonstrate that the FCC is more con- 
cerned with the public’s safety and the 
peaceful operation of telecommunications 
facilities by its regulatees than it is about 
whether an operator assists in keeping the 
FCC’s files in order. 

Such an approach would enable the 
FCC to avoid questions of fairness that 
arise from its demanding a forfeiture of 
$10,000 for intentional interference to a 
public safety radio facility, and then fin- 
ing a radio common carrier $30,000 for 


failure to file a notification of construc- 
tion in a timely manner. By any test or 
comparison, it is apparent that jeopardiz- 
ing the public’s safety by the creation of 
harmful interference is the greater of- 
fense, but the FCC has employed its 
policy statement to demand a greater 
amount for an alleged bookkeeping error. 

In effect, the FCC’s now-overturned 
policy statement set a higher fine for an 
“expired license plate” than it did for a 


“hit-and-run accident,” depending on who 
was operating the car at the time. If noth- 
ing else, the court’s action allows the FCC 
an opportunity to review its well- 
intentioned, albeit questionable, forfeiture 
policy, and come up with a better view 
toward protecting the public interest rather 
than focusing on the assumed depth of the 
pockets of the perpetrators. 
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Recelve only 


Freq. Ranges (MHz) 


N.F. Device 


Type 


Gain Comp. 
(dB) (dB) (dBm) 


Price 


P30VD, P35VD, P40VD, PASVD 30-35, 35-40, 40-45, 45-50 <13 15 0 DGFET $ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG = 30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <1.5 16 0 DGFET §$ 44.95 
P1S50VDA, P160VDA, P170VDA 150-160, 160-170, 170-180 <1.1 16 0 DGFET $ 56.95 
P150VDG, P180VDG, P170V0G 150-160, 160-170, 170-180 «0.5 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-480, 460-470 <18 15 -20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
P450VDG, P480VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
PBOOVDG, P830VDG, P860VDG 800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 
Inline (rt switched) 

SP30VD, SP3SYD, SP40VD, SP45VD 30-35, 36-40, 40-45, 45-50 <1.4 15 0 DGFET $ 74.95 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 160-160, 160-170, 170-180 <16 15 i) DGFET $ 74.95 
SP1S5O0VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <12 15 90 DGFET $ 66.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <055 16 +12 GaAsFET $139.95 


Every preamplifier is precision allgned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 ¢ 203 582-9409 


commercial and special preamplifiers available in the 
1-1000 MHz range. Please Include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Air mail to foreign 
countries add 10%. Order your ARR AX only or Iniine 
preampiitior today and start hearing like never before! 
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Dataradio to supply radio modems, datalinking equipment for NCIC 2000 


Dataradio, Atlanta, has been selected to 
provide its Vehicular Information Solutions 
(VIS) products, including radio modems and 
datalinking equipment, for NCIC 2000, the 
multi-year modernization program for the 
National Crime [Information Center (NCIC), 
Washington, DC. Funded by the Department 
of Justice (DOJ), the multi-million-dollar 
project will upgrade the 27-year-old NCIC 
operated by the Federal Bureau of Investi- 
gation, Washington, DC. 

The Turbo mobile radio modems 
(Turbo-MRM) and base-station datalink 
controllers (BDLC) were selected as the 


HTE acquires selected assets 
of pen-based computer company 
Local-government software company, 
HTE, Winter Park, FL, has acquired se- 
lected assets of McEvoy Mobile Com- 
puter Systems, Hartford, CT. McEvoy 
specializes in pen-based computer soft- 
ware for public safety agencies such as 
police, fire and emergency medical. 


NCIC 2000 patrol car segment govern- 
ment-furnished radio interface for NCIC 
2000. The modems are compatible with 
DOJ government-furnished equipment 
(GFE) radios, which are an FBI version of 
Motorola Spectra mobiles and Motorola 
MSF 5000 base stations. 

Installation of the equipment will begin 
later this year as part of the pilot phase. It 
is expected that 12,000 DOJ vehicles will 
be equipped with the Turbo-MRMs to pro- 
vide mobile computing capabilities to Jus- 
tice field personnel. Installation will begin 
in 1995 and will be completed in 1998. 


Simmonds selects SEA 
220MHz land mobile equipment 
Simmonds Communications (SCL), 
Toronto, Ontario, Canada, has placed a 
$1.4 million order with SEA, Mountlake 
Terrace, WA, for additional 220MHz re- 
peater and mobile radio products. This 
order of 275 channels is to be delivered 
over five months and complements a pre- 
vious Simmonds order of 30 channels. 


Spacecom to provide satellite services 
for Mtel’s Destineer subsidiary 
SpaceCom Systems, Tulsa, OK, a sub- 
sidiary of the United Video Satellite 
Group, has been selected to provide satel- 
lite network services and equipment for 
Destineer, a subsidiary of Mobile Tele- 
communication Technologies (Mtel), 
Jackson, MS. Destineer, which was 
awarded one of the nation’s first PCS li- 
censes by the FCC on July 13, will use 
SpaceCom’s satellite transmission and 
software capabilities to implement its new 
two-way nationwide wireless network. 


Peninsula Engineering changes name 

Peninsula Engineering, Sunnyvale, CA, 
has changed its name to Peninsula Wire- 
less Communications to better define the 
nature of the company. After 10 years of 
being asked for solutions to specific mi- 
crowave and cellular applications as an 
engineering company. Peninsula continues 
to take on a greater role as a supplier to 
both markets as a manufacturer of “off- 
the-shelf products” in the wireless com- 
munications industry. 
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of service. 


LMC Systems manufactures 
repeaters and base stations for }—7— 
VHF, UHF and 800 MHz }:” 
applications. Our repeaters [74 
are noted for their high [- 
quality, reliability, and ease 


LMC Products offers a 


Power 


to the System! 


mprove the performance of + 
[= communications system 

and save money with RELM 
LMC Systems & Products. 


wide variety of duplexers, 

combiners. filters, couplers, IM 

suppression panels, 
“| preselectors, and other devices 
stto further enhance the 
= capabilities and performance of 
~| your communications system. 


P) And, RELM LMC Systems & 
+t | Products are compatible with 
“| virtually every conventional 
two way radio and system 
available. For more 
information. call us today! 


Bomar answers the call for excellence with high performance 
crystals designed for today’s pagers. Our crystals are built to 
precise specs for totally clean, trouble-free reception, and won't 
drift.001 per cent in one year. We guarantee it. We also guarantee 
Bomar Crystals will outlive the pager. Check us out. 


7707 Records Street 
Indianapolis, IN 46226 
1-800-874-4665 


FAX: 1-317-545-2170 
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Readers’ choice 


Of all the new products and services in the April 1994 issue, the ones reprinted 


‘Shirt pocket’ FM transceiver offers 
features, power of larger portables 


The MicroTalk 


here generated the most reader requests for additional information. If you missed FM transceiver from 
them the first time, here is your opportunity to acquire more information on them. Advanced Videotech 
Just circle the corresponding Fast Fact Card number on the card found in the back shrinks two-way 


of this issue and mail the card to us, 


Low voltage disconnects monitor battery using user-adjustable levels 


The LVD 12-30 and LVD 24-20 low voltage discon- 
nects from Newmar prevent over-discharge of backup 
batteries when ac power is lost for an extended time. The 
units are wall-mountable and installed in-line with the 
power leads between the battery and the load. The moni- 
tor-and-control circuit checks backup battery voltage and 
disconnects the load when voltage falls below a preset 
cutoff point. The load is automatically reconnected when 
the batteries are recharged. Levels are user-adjustable to 
accommodate different batteries and load conditions. The 


LYD12-30 is for 12V systems ranging to 30A, and the LVD 24-20 is for 24V 


systems ranging to 20A. 
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Upgraded numeric pager features enhanced design and functions 


Motorola introduces an upgraded replacement for its 
Bravo pager. The Bravo Classic is a numeric pager that 
enables users to.read callers’ phone numbers from a 12- 
character, top-mounted LCD. Callers can include addi- 
tional information such as phone extensions and ID 
numbers by leaving messages longer than 12 characters. 
These messages get continued onto easily accessible “ad- 
ditional” screens. The Bravo Classic stores as many as 
four messages into protected memory. Other features 
include backlit display, time-stamping of messages, au- 
dible or vibration alert, reminder alert and low-battery 
alert. The 3.1-ounce unit operates on one AA battery and 
measures 2.87"L X 1.95"H X 0.75"D. 
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technology into a 
4" X 2" & ["”" “shirt 
pocket” unit with the 
power and features | 
of larger portables. 
The transceiver has 
10 synthesized chan- 
nels and 1W-SW se- 
lected output in the VHF and UHF bands, 
The channel number LCD is illuminated 
for use in low-light conditions, and the 
push-button channel scan operates auto- 
matically to help locate specific users. 
Other features include busy channel lock- 
out, TX/RX signal strength indicator, bat- 
tery-saving circuitry, low battery 
indicator and wide bandwidth frequency 
capability. 
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Communications platform presents 
variety of mail, messaging features 


Velocity, a wireless communications 
platform from Hark Systems, encom- 
passes voice mail, alpha transcription, 
alpha entry, TNPP routing and auto atten- 
dant features. Encoding and fax services 
will be added to the platform. Hark has a 
license from Motorola’s Paging Products 
Group to incorporate the Flex protocol in 
the Velocity platform, as well as in Hark’s 
Verifier multi-format paging decoder. 
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New Revenue Sources 
C Remote Monitoring O Remote Control O Telemetry 0 Voice & Page Alarming 


ULTRAc System SentriVoice & SentriDial 
@ Industrial site monitoring & contro! @ Monitor alarms & alert over 
@ PC based or status panel central radio or phone 
m@ RTU's with up to 44 I/O points ® Autodialer - up to 120 numbers 
m@ Expandable to 1000+ locations @ NEMA case with battery backup 
m@ Easy to use PC software @ Respond via remote control 
: @ 2 minutes of voice storage 
Control Link —_ @ Integrate with SCADA/Telemetry 
@ Point-to-point or multi-point = Automatically send pages 
@ Replace costly leased lines 
@ Integrated control/status panel Cost-effective solutions by a 
@ 40 inputs & outputs leading supplier of Radio 
m Use any two-way radio or wireline Communications Systems. Za E ij ty Oo ies | ® 


Zetron, Inc., Industrial Systems Division, 12335 134th Ct. N.E., Redmond WA 98052, Ph: (206) 820-6363 Fax: (206) 820-7031 
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Cell Site Lightning 
Protector with Built-in 
Sampler Port, 


4° 


V Power monitoring (relative) 
V Spectrum analysis (relative) 
VY Protector testing (fail safe — no harm) 
V Local and remote strike counting 
VY 10 year (24 hour turnaround) warranty 


You can’t do these with a 1/4 wave stub! 


* MADE IN U.S.A. KPolyPhasery 


CORPORATION ®* 


(800) 325-7170 Ml (702) 782-2511 Mm FAX: (702) 782-4476 
2225 Park Place li P.O. Box 9000 lf Minden, NV 89423-9000 
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‘74 spell 
On air 
V TDR testing for VSWR 


@ In Stock 
@ Best Prices 
@ Quick Service 


We earned our position 
as the leading Bird 
distributor with a big 
inventory, good prices 
and quick service. We 
would like to earn your 
business... call today. 


TOLL-FREE (800) 877-7979 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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New products 


RF propagation study kit includes 
signal meter, stick-up transmitters 


A complete RF propagation study 
equipment kit is available from Berkeley 
Varitronics Systems. The kit includes the 
Champ hand-held signal strength meter 
(equipped with a removable PCMCIA 
memory card and internal GPS), three 
Spyder battery-powered stick-up trans- 
mitters, software, microphones, cables, 
batteries, antennas, headphones, charging 
transformers and case. The kit allows 
users to place the transmitters throughout 
a building or other area under study. Data 
can be collected by simply “walking- 
about” using the receiver/meter. Data is 
stored on the PCMCIA card and can be 
post-processed on a PC. For vehicular 
measurements, the internal GPS naviga- 
lion system records latitude and longitude 
along with signal strength levels as the 
test vehicle drives through the coverage 
area. This aids in mapping coverage over- 
lap and finding system strengths and 
weaknesses. 
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Small footprint glass-mount antenna 
presents sleeker, smaller appearance 


The downsized 
KGK 825/900 win- 
dow clip, glass- 
mount antenna from 
Larsen Electronics 
is designed for use 
with hand-held por- 
table and transport- 
able phones and 
radios, The KGK 
825/900 is rede- 
signed to be 30% 
smaller than its 
predecessor for a 
lighter fit, and it features a circuit board 
design. A thin, stainless-steel clip is used 
to provide a tight grip against the win- 
dow, and the housing has been changed to 
durable Makroblend for a sleeker design. 
The small footprint antenna is available 
with unity, 3dBd open, 3dBd enclosed and 
SdBd enclosed whips. 
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Hand-held antenna analysis unit plots SWR ys. frequency on LCD 


The 150-400 Antenna Analyst 
(1S50MHz—400MHz continuous) provides 
comprehensive antenna performance in- 
formation in an easy-to-read graphic for- 
mat for commercial, governmental and 
military applications. The hand-held ana- 
lyst from Advanced Electronic Applica- 
tions displays an antenna’s SWR vs. 
frequency plots on an LCD screen over a 
SWR range of 1:1 to 10:1. The LCD read- 
out displays the SWR curve over the en- 
tire frequency range, as well as at single 
frequencies, The analyst also measures re- 
turn loss in dB. A keypad allows users to 
select the center frequency, the frequency 


range and the step 
size. A serial inter- 
face allows com- 
puter control, and 
optional software al- 
lows users to store 
SWR plots in a PC 
for later reference, 
comparison or print- 
ing. The lightweight 
(26 ounces) analyst 
operates on battery 
power or can be powered by an external 
12Vde-l6Vde source. 
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Trunked mobile radio uses digital narrowband linear modulation 


The Viking LR trunked mobile is E.F, 
Johnson's first radio using digital 
narrowband linear modulation (LM) tech- 
nology in the 220MHz band. The radio 
also has a 9,600bps data capability. The 
radio's linear digital trunking features 
include wide-area networking and tele- 
phone interconnect operation, with 99 
programmable system and group combi- 
nations. The Viking LR also has a backlit 


LCD. ramp controls for on/off/volume, 
variable memory configuration, unique 
identification (UID) for private unit-to- 
unit trunked calls, and message queuing 
for missed calls, Linear modulation uses 
5kHz channels instead of 25kKHz channels 
and provides users with access to five 
channels in the same bandwidth as a typi- 
cal 800MHz or UHF channel. 
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DC-TO-AC INVERTERS 


1000 VOLT-AMPERES 
IN 3.5" VERTICAL 
RACK SPACE 


RCAC INVERTER 
MOKEL he 


MODEL 1654-48-120-6-U 


120 VAC, SINGLE PHASE OUTPUT 
24, 48 AND 130 VDC INPUTS 


500 AND 1000 VA MODELS 


19" OR 23" RACK MOUNTABLE 
OPTIONAL INTEGRAL TRANSFER SWITCH PERMITS 
OPERATION IN UPS/STANDBY MODES 


USilesoze ELectRonics co., INC. 


PO Box 1329, Hillsborough, NC 27278 » Telephone: (919) 732-9351 
FAX: (919) 732-9359 
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LOWER 
PRICE 


The SLIMLINE 2000 pedestal 
mount from PanaVise is a new, 
hi-tech version of our best- 
selling mount. Available in 6 or 
9" rises, with a small or large 
foot depending on your mount- 
ing needs. Exceptional value! 
And it’s still made in the USA. 


PA\NIEVISE® 


1485 Southern Way, Sparks, NV 89431 
Tel: 702-353-2900 Fax: 702-353-2929 
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New products 


Data-ready mobile offers 800MHz conventional, trunking operations 


Standard Communications’ GX5810T 


is a compact, data-ready, 15W mobile 
with all the features necessary for dual- 
protocol trunking. The mobile is compat- 


ible with E.F. Johnson LTR and 
Motorola Privacy Plus trunking formats. 
[t also operates as a conventional 10- 
channel, 800MHz radio, supporting 
talkaround channels. The radio's pro- 
grammable scan function allows the 
user to monitor channels prepro- 
grammed in the radio. The radio can be 
programmed for both CTCSS and DCS 
tones using a PC. Telephone intercon- 
nect is possible through an optional 
DTMF mic. Other features include pass- 
word protection for programming soft- 
ware, vehicle horn/lights alert for 
incoming calls, and status indicators for 
TX, busy and call verify. 
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Logic board incorporates portable units into digital signaling format 


The ST-865M SmarTrunk II mobile 
logic board from Selectone is designed 
for Motorola GP300 and GP88 portable 
transceivers. The SmarTrunk II propri- 
etary digital signaling format provides a 
choice of operating modes including 
radiotelephone trunking, fleet dispatch 
trunking and conventional operation. 
“Cellular-like” features for the end-user 
include store and send dialing, automatic 
10-number memory speedial, last number 
redial and faster channel access time. For 
the system operator, SmarTrunk II pro- 
vides choice of operating modes, protec- 
tion against unauthorized use, security 
password for dealer programming and 


remote disable of non-paying users. 
SmarTrunk II is both upwardly and down- 
wardly compatible with Selectone’s origi- 
nal SmarTrunk signaling format. 
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BIG or SMALL 
We Have It All! 


VoeCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233 ) 

FAX 708/924-9078 


| POWER 
» AMPLIFIERS 
FOR ALL INPUT LEVELS 
eVHF Low Band to 300 watts 
*VHF High Band (140-200 MHz) 
to 500 watts 
*UHF Low Band (400-550MHz) 
to 350 watts 
*UHF High Band (800-960MHz) 
to 140 watts 
* True continuous rating at 
high ambient temperatures 


* FCC type accepted 
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Telewave’s Broadband 


Repeater tone panel supports 157 subscribers in CTCSS, DCS formats RF Wattmeter is 


e e 
The model TP-3200 shared repeater —_ a new 
ndustry Standard! 
eo 


tone panel from Communications Spe- 
cialists is a complete tone and control in- 
terface between the repeater receiver and 
the transmitter. The panel supports 157 
repeater subscribers in CTCSS and DCS 
signaling formats. Full-featured, simple, 
menu-driven RS-232 programming is ac- 
complished locally by computer or re- 
motely with a modem over landline. 
DTMF programming on the repeater chan- able in desktop or rack-mount versions. 
nel is also included. The TP-3200 is avail- Circle (458) on Fast Fact Card 


Prep tools strip coaxial cable for attachment of clamp-style connectors 


Cable prep tools for the LMR-400, 
LMR-500 and LMR-600 series cables are 
now available from Times Microwave, 
In a simple, two-step process, the tools 
strip the cable end for clamp-style con- 
nector attachment, allowing for high- 
quality assemblies to be fabricated in the 
ficld. The LMR cables are low-loss, poly- 
ethylene foam dielectric cables. Connec- 
tor types available include N. TMC, SMA, 
BNC. UHF and “ie DIN. 
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ushing 
the Competition! 


> Telewave, Inc. 
elewave 
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* PROGRAMMABLE FOR GREATER FLEXIBILITY 
* MONITOR FOR FIRE APPLICATIONS 
* 2 CHANNEL FOR CONVENIENCE 
* 3 YEAR WARRANTY FOR RELIABILITY 


SHINWA Communications of America Inc. 
P.O. Box 26407 « Oklahoma City, Oklahoma 73126 
1-800-627-4722 + FAX: 1-800-759-1722 » CANADA 604-876-0006 
SHINWA Tsushinki Co., Ltd. (03) 3313-1211 
12-2 Hamadayama 4-Chrome * Suginamiku Tokyo, Japan 
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Solid Mounting Systems 
for Critical Mobile 
Communications Equipment 


If you work in the public safety industry 
you know the importance of reliable 
equipment - equipment that you can depend 
on, day in and day out. SMC has rugged mount- 
ing systems for your critical mobile communication 
equipment. These systems offer the highest level of security and 
protection without sacrificing functionality. So whether you have 
one radio - or a complex mobile communications system - turn to 
SMC for all your installation hardware needs. 


Mobile Data Terminals and Laptop Computers 
Monitors and Printers 

Mobile Fax and Scanners 

Mobile Radios and Control Heads 

Portable Radios 

Cellular Telephones 


proudly serving the public safety industry since 1984 


ELECTRO-MOUNT 


4 
‘providing solutions te aft your imstiilatian challenges" 


P.O. Box 1607 # Tomball, TX 77375 @ Phone: 1-800-527-1079 @ Fax: (713) 356-0099 
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New products 


Finger-friendly scanning portable 
offers format, frequency choices 


The M-RK Scan por- 
table radio = from 
Ericsson GE Mobile 
Communications is 
available in conven- 
tional or EDACS for- 
mats. The radio features 
a six-button keypad with 
large, finger-size but- 
tons for easier handling. 
The keypad includes an 
up-and-down button to 
toggle through user 
groups or channels. A 
special menu key selects 
additional features. A scan button turns scan 
operations on or off. An add/delete button 
allows users to select groups or channels 
from the scan list. The PC-programmable 
M-RK Scan has a two-line alphanumeric 
display to indicate operating information 
such as system, group, caller ID and status. 
A 16-position control knob allows access 
between channels or trunked groups. The 
20-ounce radio, 7" high. is available in 
VHF, UHF, 800MHz and 900MHz models. 
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Hutton now supplies 
innovative, high performance 
220 MHz Celwave systems. 
High stability performance and 
rapid system set-up 
makes the 719110 the 
choice of the majority of 
systems nationwide. Call a 


® Full Duplex 
..Tequires only | antenna! 


® High Isolation 


\ © Quality Copper Construction 
\ Maintains frequency stability! 


..Stays on frequency! 


® Wide Temperature Range 
...tune it and forget it! 


| CELWAVE 


Model 719110 
(5 channel, | antenna 
w/ duplexer on panel) 
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..Mminimizes IM & potential interference! 


® Temperature Compensation Design 


Hutton rep today with your 
system requirements, 


COMMWORKS 


Dallas. Texas 
214-239-0580 800-442-3811 | 


Atlanta.Georgia 
404-729-9413 800-741-3811 


Toronto, Canada | 
416-255-6063 800-265-8685 


Communication Works 
Denver,Colorado 
303-820-2929 800-726-6245 


CommunicationWorks NW 
Seattle Washington 
206-453-2132 800-426-2964 


Enhancements add two-tone paging capabilities to simplex repeater 


ZETRON 


The enhanced Model 19 Simplexor 
from Zetron has an expanded audio band- 
width that enables it to support two- 
tone paging applications with tone 
frequencies ranging from 300Hz to 
2,000Hz. This allows the unit to be used 
to fill in the coverage gaps or to extend 
the range of two-tone paging systems as 
well as conventional radio voice commu- 


Bandpass-bandreject duplexers 
provide 275kHz frequency spacing 


Two models of bandpass-bandreject 
duplexers for 30MHz-SOMHz operation 
with 275kHz minimum frequency spac- 
ing are now available from Telewave. 
The duplexers are specifically designed 
for frequency-congested areas requiring 
maximum transmitter sideband filtering. 
Model TPRD-0304 has a tuning range of 
30MHz-39MHz. Model TPRD-0404 has 
a tuning range of 40MHz-S50MHz. Both 
models have two puss/reject cavities in 
the transmitter and in the receiver with 
350W maximum input power. Insertion 
loss less than 0.5dB to 2dB or more with 
corresponding increases in selectivity 
can be achieved. 
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Shunt-type power mains protectors 
handle direct lightning hit energy 


PolyPhaser’s Shunt-type Power Mains 
(PM) Protectors are designed for building 
entrances where direct lightning strike 
energy can be present. The MET- (NRTL) 
approved protectors are rated for 40kA. 
8/20 surges fer phases, and have both 
local and remote status indicators. Avail- 
able in single, bi-phase and tri-phase con- 
figurations with voltages from 120Vac to 
480Vac, these easy-to-install protectors 
have all-metal enclosures with mounting 
tab and nipple. Surge energy is shunted to 
ground and not to the neutral line where 
it can reach other equipment. Neutral pro- 
tection is included together with hot 
phase(s) protection. The protectors have a 
fast (<25ns) full lead length response 
time. a wide temperature range (—40°C 
to 71°C) and carry a 10-year warranty. 
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nications. The Simplexor is an automatic, 
store-and-forward playback recorder that 
commonly functions as a simplex re- 
peater, When connected to a base station 
or mobile radio, the unit records the voice 
broadcasts or two-tone pages from a radio 
channel and retransmits them as soon as 
the channel is clear. Because a simplex 
repeater uses the same frequency for both 
recording and rebroadcasting, it requires 
no special licensing. Model [9 uses a 
digital storage medium that provides im- 
mediate replay. with no pauses for rewind 
time. An external DTMF decoder can be 
added to create an “automatic radio 
tester” that repeats any transmission on a 
demand-only basis. 
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VHF antenna widens frequency 
availability to 21SMHz-300MHz 


Centurion Interna- 
tional has designed a VHF 
broadband antenna to 
cover 21SMHz—300MHz, 
eliminating the need for 
several antennas to cover 
the same frequency. The 
high-performance, durable 
antenna will be available 
with a BNC and TNC con- 
nector. The antenna gives 
the user a wider frequency 
band than is currently 
available. 
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WHAKEOvM 


QUALITY:SERVICE-PRICE 
.. WE DONT BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 


* Low-loss ‘Transmitter Combiners 
* Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

* Duplexers 

Investigate this complete line of 


high performance products today! 


PHONE 817-848-4435 
FAX 817-848-4209 


WEKEOINN 


PRODUCTS, INC. 
PO.BOX 21145 * WACO.TEXAS 76702 
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Your SMR Trunking Specialists 


* 


41 


TNT Logic Controller 


aA Trident Micro Systems 
17951 Lyons Circle, Huntington Beach, CA 92647 


* Dispatch Networking 
* Airtime Logging 
* LTR® Compatible 
¢ Bi-lingual Prompts 
* Remote Validation 
and Programming 


* Follow Me Roaming 
« PBX Interface 
« Least Cost Routing 
« No Answer Transfer 
* DID Interface 


(714) 843-9300 
(800) 798-7881 
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Pat: Ree Yo. * 4 = ei 

PHOTOCOMM, INC. 
PHOTOVOLTAIC, SALES, ENGINEERING, 
AND DESIGN TO SERVICE ALL YOUR 9850-A WEST GIRTON DRIVE 


INDUSTRIAL DIVISION 


REMOTE ELECTRICAL ENERGY NEEDS. 
WORLDWIDE INSTALLATION, 


Ce KYOCERA 
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LAKEWOOD, CO 80227 
303-988-8208 
800-223-9580 

FAX (303) 988-9581 


yy, Finally, a two-way 
hawa radio package that’s 
truly affordable! 


¢ 16 Channels 
© 5W/1W VHF-4W/1W UHF 
¢ Leather Case 

* Compact Charger 

* Priority Channel Scan 

* Time Out Timer 

¢ PL Tones 

¢ Nicad Battery 

* Rugged Die Cast Frame 

° 2 Year Warranty* 


ONE LOW PRICE-$299 VHF or UHF 


CALL US TODAY! 
1-800-783-4239 ¢ 1-404-921-3272 
FAX 1-404-921-2896 


VISA/MASTERCARD & COD 
orders accepted 


Haewa Communications 
A Division of Haewa Corporation 
4357-B Park Drive 
Norcross, GA 30093 USA 


“One (1) Year on accessories 
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L iterature 


Catalog features antennas, accessories 
A 44-page color catalog describes Antenna World’s main 
antennas. The AM/FM section covers basic, electronic and 
motorized antennas, as well as cables, adapters and mounting. 
A separate info sheet on Mercedes antenna solutions is included. 
In the cellularfeommunications section of the catalog are mo- 
bile, base and portable antennas for two-way, cellular and 
amateur radio. Whips, mounts, cables and connectors are pre- 
sented in an easy-to-use format. 
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Newsletter covers network performance, services 

Telecommunications News is Hewlett-Packard’s quarterly 
publication for operators of public telecommunications net- 
works. The newsletter contains information on HP solutions, 
products, literature and training. Article topics include network 
management, fiber optics, WAN/LAN, wireless and broadband/ 
ATM. 
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Catalog lists electronic controls 

A 32-page catalog features SSAC’s most popular in-stock 
controls: time delay relays, encapsulated timing modules, uni- 
versal timers, alternating relays, three-phase voltage monitors, 
current sensors, liquid level controls, flashers and accessories. 
An index and a product selection guide streamline product 
choice, and each page contains all of the specifications needed 
to select one of the stock part numbers shown on that page. 
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Catalog highlights test instruments 

A 48-page supplement catalog from Contact East describes 
test instruments and tools for engineers, managers, technicians 
and hobbyists. Products include DMMs and accessories, solder- 
ing tools, custom tool kits, EPROM programmers, power sup- 
plies, ELF meters, books, breadboards, scope meters, datacom 
tools and testers, adhesives, measuring tools, precision hand 
tools and portable and bench top digital storage scopes. 

Circle (303) on Fast Fact Card 


Catalog includes cellular phone accessories 

A 52-page catalog from Ora Electronics provides detailed 
information on cellular and home office/computer support and 
enhancement products. The book is divided into three sections: 
cellular phone accessories; computer/home office accessories; 
and general cellular, computer, mobile and audio/video acces- 
sores. Included is an accessory guide in a table format for 
virtually all portable cellular telephones. 
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UPS selector available in slide chart format 

A two-color pocket UPS Selector slide chart from Tripp Lite 
has easy-to-follow instructions that guide the user through the 
sometimes complicated task of UPS selection. To use the slide 
chart, the user simply lines up the arrow at the predetermined 
power and backup time requirements of the equipment to be 
protected. The correct Tripp Lite UPS models that coincide 
with the users’ parameters appear in the boxes at the bottom of 
the chart. 
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Blosser Frampton Gilbert 


Robert Harvey exits Repcan Communications, Sandford, 
Ontario, Canada, as president to join Larsen Electronics, 
Vancouver. WA, as OEM sales manager. 


Steve Blosser, vice president of business development for 
Ericsson GE, Lynchburg, VA, retires after more than 35 years 
of service with the company. 


Carl B. Frampton, chief financial officer and vice president 
at Microwave Networks, Houston, advances to executive vice 
president, 


Dean A. Gilbert departs KBLCOM, Houston, as executive 
vice president of group operations to join Positive Communica- 
tions, Pleasanton, CA, as president. 


Ellen C. Wolf leaves Bel! Auantic, Philadelphia. as execu- 
tive director-strategic planning and business development to 
join its subsidiary, Bell Atlantic Mobile. Bedminster, NJ. as 
vice president of finance and planning. 


Geoffrey M. Knoerzer departs the Chicago office of Cincin- 
nati Bell Information Systems (CBIS) as development director 
to become vice president of operations for Subscriber Comput- 
ing, Laguna Hills, CA. 


E. Kirk Ellis exits Carolina Power & Light's wireless tech- 
nologies design unit, Raleigh, NC, as a radio engineer to join 
Lawrence Behr Associates, Greenville, NC, as director of project 
integration. 


Changes at Modular Communications (Moducom), North Hol- 
lywood, CA: 

Robert Vincent leaves E.F. Johnson. Burnsville. MN, as 
district manager to join Moducom to head the company’s east- 
em region in Atlanta. 

Ronald McLaughlin departs Oki Telecom, Suwanee, GA, as 
major account manager for carrier sales to head Moducom’s 
western region in Oakland, CA. 


Promotions at Nexte] Communications, Rutherford, NJ: 

James M. Dixon, president of digital mobile operations, takes 
on additional responsibility as executive vice president. 

Jack Markell, vice president of strategic planning, moves up 
to senior vice president for corporate development. 

Elizabeth G. Long, treasurer, advances to vice president and 
treasurer. 

John Pescatore, director of operations, moves up to vice 
president of operations. 


Allen Salmasi, senior vice president and general manager of 
the wireless telecommunications division for Qualcomm, San 
Diego, advances to president of the wireless telecommunica- 
tions division. Ft 


Planning 
PCS/PCN 
Systems? 


Scala offers a wide selection of 
fixed-station antennas for the 
1710-1880 and 1850-1990 MHz 
bands. More than 60 broadband 
omni and directional models are 
available, with gain choices 
from 8 to 20 dBi. 


The compact and unobtrusive 
Americell® and Eurocell® panel 
antennas are available with hori- 
zontal beamwidths from 9° to 160° 
as well as electrical beamtilt and 
nullfill options to optimize system 
design and enhance performance. 


Let's discuss 
your requirements! 


Enjoy state-of-the-art technology, 
world-class quality, long-term 
reliability and superb customer 
service from Scala, serving the 
communications and broadcast 
industries around the world since 
1954. 


Post Office Box 4580 
Medford, OR 97501 (USA) 


Phone: (503) 779-6500 
Fax: (503) 779-3991 


Scala Electronic Corporation is a member of the Kathrein Group 
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etters from readers 


I am writing in response to your edito- 
rial titled “Technician licensing might lead 
to proper transmitter licensing” in the May 
1994 issue. 

It is my belief that licensing of techni- 
cians would not help to reduce the amount 
of non-licensed and clandestine radio 
transmitters. By my observations, most of 
the non-licensed radios are present due to 
the fact that the sale of the radio was by a 
salesperson with little or no technical 
background, and even less understanding 
of the FCC rules. 

This is especially true with the larger 
firms that have separate sales and service 
departments/centers. 

Maybe the answer is to start requiring 
some type of licensing of salespersons 
before selling radios! 

| have seen in my area several cases 
where radios were sold to businesses and 
were put on the General Mobile Radio Serv- 
ice (GMRS) band. When we contacted the 
seller, he had no idea that there even was a 
GMRS or that businesses were not allowed 
to be on these frequencies! 


Kurt Fritsch 

Owner 

DAT2 Communications 
Pasadena, MD 


rofessional services 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A BUZZ! 


Hh edit 
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FREDERICK G. GRIFFIN, P.C. 
3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 


Dispatch Communications Centers 
Multi Site Propagation Analysis 


BROWN AND SCHWANINGER 


Attorneys At Law 
1835 K Street, N.W 


Suite 650 
Washington, D.C. 20006 


202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 
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Fast Fact Card comments: 

The toughest problem facing me on the 
job ts the FCC delay in processing fre- 
quency requests. 

Gary Granneman 
California Poly State Univ. 
San Luis Obispo, CA 


The two toughest problems facing me 
on the job are: 
¢ Educating users. 
¢ Collecting from deadbeats. 
John Ryan 
Ray Stone Inc. 
Sacramento, CA 


The toughest problems facing me on the 
job are: 

e Servicing SMTs. 

e Shortage of new technicians. 

e Gelling service manuals. 
William Green 

Ziff Communications 

Palo Alto, CA 


a 


PORTABLE 
TECHNICAL 


121 Crowell Lane + Lynchburg, VA 24502 
‘GE Portable Radio Service Depot 
& Factory Approved Nationwide 
+ Current Product Lines 
FACTORY TRAINED * Voice Guard Centified 
TECHNICIANS 
FOR QUALITY SERVICE 


+ Public Service Trunking 
(804) 239-3049 


* Surace Mount Technology 


Telecomm Engineering Inc. 
maxon’ Portable Service 
CP0500, CP1000, SP2000 Series 

© Factory trained technicians 

© $50.00 fiat rate plus parts 

© Battery conditioning included 

© Warranty ¢ Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


(800) 420-5166 == 


ite Wamer Group 
CONSULTANTS 

Radio/Microwave/E9-1-1 

CAD/Mobile Data Design & Selection 

Police/Fire/EMS 

Consolidation Studies 

5950 CANOGA AVENUE, SUITE 600 


WOODLAND HILLS, CALIF, 81367 
(816) 710-6655 


Nancy Levine; 903-220-4246, Northeast region 
(Orr cay wr ania AMO: , NH, NJ, NY, 

Carla M. Gamino, 303-220-4244, Southeast re- 
ln (Al ARLFL, GA. MO: MS, NC; OR SC 


Diane Hite, 303-220-4243, Midwest/Southwest 
ragion (AZ, CO, KS, LA, MT, NE, NM, NV, 
TX, UT, WY) 


SAN RAFAEL, CALIFORNIA 
Peleg 8 West region (AK, ‘CA, OR, WA, 
Wester Canada 


950 N. Gate Drive, Suite 207 
San Rafael, CA 94903 
Phone: 415-491-1442: 

Fax: 415-491-1842 


CHICAGO its 
ran perfect East Central region: (IA; Ik, IN; 
55 E. Jackson, Suite 1100- 
Chicago, IL 60604 

Phone: 312-435-2340 
Fax: 312-922-1408 


OXFORD, ENGLAND 

Jane Moseley 

Wbicenn Farm Business Centre, Clifton 
Deddington, Oxford, OX15 4TP, United 


Kingdom 
Phone: +44 (0)1869 338794 
Fax: +44 (0)1869 338040 


CLASSIFIEDS 

Joyce Bollegar 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215. 
Phone: 913-967-1923 

Fax: 913-967-1735 


Overland Park, KS 66212-2215 
Phone; 913-967- 1928 
Fax: 913-967-1897 


rofessional services 


PLANNING, DESIGN, DEVELOPMENT and REPAIR 
ANTENNA SYSTEMS, VEHICLE LOCATION SYSTEMS, 
DATA, VOICE and VIDEO COMMUNICATIONS SYSTEMS 


co 


Steven L. Myers, Ph.p., P.E. 
| President 


MYERS ENGINEERING INTERNATIONAL, INC. 


P.O. Box 15908, Fort Lauderdale, FL 33318-5908 USA 
Tel 305-345-5000 Fax 305-345-5005 


MTVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTI, P.E. 


Present 


1425 Greenway Drive. Suite 350, Irving, Texas 75038 
214/580-1911, Fax; 214/580-0641 


MCCON 


Mobile Communications Consulting 
5. R. McConaughey, PE 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 1401) 926-2837 


ts == 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


P.O. Box 884 
Montgomery, TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


Communications Technology Associates 
A dwiston of Hayes, Seay, Mattern & Matter, Inc 


PLANNING AWD DESIGN: PLUS: 

* 2-Way Radio « Complete A&E Services 
2 Mw & F/O *« Bldgs, Towers, Pwr Sys 
= CAD/MOT/AVL/Paging * Structural Engineering 


Ct 


Rus (M4) 239-9200 
FAX (M4) 239-9204 


PO Box 4574 
Lynchburg, Vignes 24502 


HERB SACHS, CONSULTING 
Specialist in Public Satety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


* FAST TURN 
» WARRANTY 96) 

* RETURN UPS PAID 
Smith Communications Service 


GE PORTABLE SERVICE 
© $37.00 hr./2 hr. MAX 
* PARTS GE LIST 
2121 W. Parrish Ave., Owensboro, KY 42301 
502-683-0936 =e) 


Professional 


Consulting Services 


COMMUNICATIONS 
CONSULTING SERVICES 


leg COMMUNICATIONS 
\636-8970 CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 


Offices throughout the United States and London, England; 
Melboume, Australia; Richmond, B.C. Canada. 


Circle (85) on Fast Fact Card 


Help wanted 


USE MRT 


CLASSIFIEDS 


CALL 


913096701923 


Wanted: Site Acquisitioners/Managers 
Nationwide communications company seeks dynamic self-starters to 
acquire and manage RF transmission sites across the United States. 
Numerous positions avaliable. Candidates must have 2 to 5 years 
experience in Site Management. Tenant Sales, and Contract Negotiations. 
Position includes: salary, bonus, car allowance, medical benefits and 
stock options. Send resumes to: HEARTLAND COMMUNICATIONS 
607 Elmira Road, #283, Vacaville, CA 95687 


1.C.C., 


a nationwide 220 MHz SMR operator, is launching its 


Direct Sales Effort. We have openings for: 


%*Sales Executives %*Zone Sales Managers 


% Regional Sales Managers 
Quality people in the above categories needed in California, New York, 
Wash DC/Baltimore, Chicago, Dallas, Houston, and Florida. Excellent 
benefits and income based upon experience. Please fax resume to: 
702-832-2626 or mail resume to: I.C.C., P.O. Box 7472, Incline 


Village, NV 89452, attn: V.P. Sales. 


TWO-WAY TECHNICIANS 


GLOBE, ARIZONA: MSS SHOP |S LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTORO- 
LA EQUIPMENT, INCLUDING PAGERS, PORTABLES, 
MOBILES, REPEATERS, BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD. 


WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS, 
TOWER WORK, AND INSTALLING. 
MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT. 
PLEASE SEND RESUME TO OR CALL: 

ROY D. HUDGINGS 

SHORES COMMUNICATION CO., INC. 

P.O. BOX 2626 

GLOBE, ARIZONA 85502 


PHONE: (602) 425-5870 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 
Fees client paid. Send resume to address below. 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
« Technicians ¢ Engineers » Managers « Sales 
+ Extensive national resource of personnel 
Employers: Call 606-491-5410 10 AM to 8 PM 


Communication Resources 


P.O. Box 141397 * Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


SW Telecom Firm needs 
experienced rigger to install/ 
service towers, waveguide, 
coax and antennas, 

(602) 986-6333 
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At Hughes Network Systerns (HNS), we're 
not only a leader in the development of 
future-oriented technologies, we're also 
number one when it comes to delivering 
them to our customers, We're currently 
undergoing major expansion in the 
dynamic wireless communications mar- 
ket, providing turnkey analog and digital 
cellular systems worldwide. And with 
accomplishments like our pioneering 
development of advanced wireless prod- 
ucts incorporating TDMA, we're satisfying 
our customers as well as our employees 
on an unprecedented scale. 


Recent award of a large international 
project, plus current work on-hand, has 
created opportunities for more talented 
individuals to join our team. If you have a 
technical degree (or equivalent) and would 
like to join us on a contract or perma- 
nent basis, we'd like to hear from you 
regarding these outstanding opportunities: 


Hardware Field Engineers 

Must have 3-5 years’ troubleshooting cel- 
lular equipment to debug RF and T-1 line 
problems. Some positions require exten- 
sive domestic/international travel. 


Network Planners 

Must have an administrative background 
plus 1-3 years’ network planning experi- 
ence (DC power systems, antennas, patch 
bays, transmission equipment) or 3-5 
years of experience troubleshooting 
cellular/telco systems. 


Program Installation 
Specialists 

Will handle scheduling and change 
orders, and coordinate installation. This 
includes responsibility for local contracts 


74 Mobile Radio Technology November 1994 


with subcontractors, program reviews, 
weekly reporting, inventory management, 
customer interface for status reviews, 
lease asset management, and order input 
and tracking. 


Market Managers 

You will work on-site with our clients, with 
responsibility for coordinating company 
installation resources and customer 
requirements; acquisition and management 
of warehouse facilities for storage; track- 
ing repair and return items; management 
of change orders, budget and schedules 
for the market and various local support 
personnel; and customer interface. 


Software Developers 

Senior-level opportunities are available 
to design, develop and integrate new real- 
time embedded software for our digital 
cellular product. C and Assembler pro- 
gramming skills on UNIX/UX platforms 
are essential. Experience with data 
communications, telephony, networks, 
protocols, or switches is strongly desired. 


Systems Integration/ 
Applications Engineers 

To commission sites for cellular systems, 
testv/verify software for switching and 
cellular systems, and aid engineering in 
introducing new products in the field. Must 
have previous field engineering experience. 


Application Engineers 

Will support sales staff by making 
technical, product and system benefit 
presentations to customers; support pro- 
posal preparation; and perform analysis, 
define systems configuration, and provide 
proposal documentation. U.S. cellular 
experience required. 


At HNS, our accomplishments speak for themselves. 


Sales Professionals 

We seek dynamic sales professionals 
with 3-5 years of systems sales experience 
(switching, networks), preferably to large 
telco operators. Previous cellular network 
sales experience is a must. Territory is 
the Southeastern U.S. Home base is open. 


Product Engineers 

Working in our Technical Assistance 
Center, you will provide after-sales sup- 
port of delivered products and on-going 
programs by providing high-level assis- 
tance to customers regarding: operational 
procedures, hardware and software fail- 
ure recovery, network problem determi- 
nation and correction, installation and 
upgrade support, and configuration and 
maintenance procedures. 


Don't miss this chance to work with the 
best professionals in the industry on 
some of the hottest cellular projects 
available. Fax or mail your resume, indi- 
cating preference for contract or perma- 
nent employment, to: Hughes Network 
Systems, Inc., Dept. ATRADE, 11717 
Exploration Lane, Germantown, MD 
20876; FAX: (301) 428-2833. An equal 
opportunity employer. 


HUGHES 


NETWORK SYSTEMS 


Subsidiary of 
Hughes Aircraft Company 


Classified 


CELLULAR OPENINGS 


Positions are available for 

switch and cell site technicians 

in North Florida. A minimum of two 
years experience in Motorola Cellular 
HDII cell site equipment and / or 
Motorola Cellular EMX 500/EMX 
2500 switching equipment is required. 


An Associates Degree in electronics, 
radio theory and computer operations 
is preferred. 
Send resume to: 
SPRINT CELLULAR 
Human Resources 


2110 Centerville Road, Suite A 
Tallahassee, Florida 32308 


An EEO/AAP Employer 


ap COMMUNICATIONS 


TECHNICIAN 
THE CITY OF 
SAN DIEGO 

Salary: $2884 - S$3461/mo 
Requires FCC General RTO license. Must have 4 yrs. 
exp. as Comm. Tech.; OR A.S. Degree Elect. Tech. 
with 2 yrs. component level repair exp,; OR comple- 
tion of 4 yr. Comm. Tech. Apprenticeship; OR combo 
of above totalling 4 yrs. including 2 yrs. component 
level repair exp. To apply contact: 
Employment Information Center 
1200 3rd Ave., Suite 300, San Diego, CA 92101 
(619) 236-6467 
Mon./Wed.J/Fri., 8 a.m.-5 p.m. 


TWO WAY RADIO TECHNICIAN 


Relocate to exciting Las Vegas, NV. Motorola 
Dealer and service shop looking for self 
motivated and highly qualified technician. 
Working knowledge and recent experience with 
all Motorola equipment, especially Motorola 800 
Trunking (both fixed and mobile). Salary 
commensurate with experience. Complete 
benefits package, paid vacations and Holidays. 
Send resume to: 3540 W. Sahara #2447 
Las Vegas, NV 89102 


TWO-WAY TECHNICIANS 

A Northern indiana Two-Way shop is looking for 
experienced technicians. 
Work Includes: Bench and Field Repairs as well as 
Installations. If you have experience on Motorola, 
GE, ect.. Send us your resume and salary 
requirements: MRT Dept # 935 

9800 Metcalf O-P., Kansas 66212-2215 


RADIO DESIGN ENGINEERS 


Permanent positions nationwide in 
Cellular, ESMA, PCS industries. 


Send resume to: FIRST SEARCH, INC. 


6584 N.W. Hwy., Suite MAT, Chicago, IL 60631 
(312) 774-0001 * Fax (312) 774-5571 


FIRST for all your staffing needs! 


Help wanted 


Technician/ 
Installer 


Immediate openings in 
South East Georgia 
and North East Florida. 
Established Motorola 
Service Center. Pro- 
gressive salary, excel- 
lent benefits, 401K, 
Send resume to: 


HASTY’s 
COMMUNICATIONS 
EAST 
112 Key Drive 
Brunswick, GA 31525 
Attn: Mike Hasty 


WANTED: 
4 SERVICE TECHNICIANS 


Sunny Florida Awaits! 
Need 4 Techs who are FCC 
Licensed/Certified. Tower 
exp. a plus, Experienced in 
Moto. and Johnson Repairs. 
Seven locatlons along SW 
Florida's Coast. 

Call (813) 955-7106 
Fax Resume (813) 955-0870 


GCI 
2172 10th Street 
Sarasota, FL 34237 


Equipment for sale 


For Sale 
Centra Com | 
—Whole or in Parts— 


SALES MANAGER - 
EASTERN REGION 


ORBACOM Systems, Inc., one of the largest 
independent suppliers of communications control 
centers is currently seeking a dynamic sales person 
with 2-3 years outside sales experience to represent 
our company throughout the eastern U.S. Experience 
in the two-way radio industry. preferably in govern- 
mental sales is a requirement. Extensive travel will be 
required, 


Person must be well organized and able to manage 
and further develop an existing territory, sell to all 
levels of government as well as Dealers, prepare 
proposals and conduct presentations and work well 
in a team environment with Manufacturer's Repre- 
sentatives. The applicant must have excellent 
negotiating and closing skills. Verbal and written 
skills, as well as a winning attitude are required. 


We offer an excellent compensation package 
including a base salary plus commissions. A 
comprehensive benefits package including medical/ 
dental, profit sharing and 401(k). Qualified candi- 
dates should submit resumé and salary history, in 
confidence to: ORBACOM Systems, Inc., 1704 
Taylors Lane, Cinnaminson, NJ 08077, Attn.: Jack 
Hines, GM/VP Sales, or fax to (609) 829-6980. 


(@ onpacom 


Communications Control Centers 
Equal Opportunity Employer M/F/D/V 


WHEN QUALITY COU 


CRYSTALS -ELEMENTS 


44 YEARS IN THE INDUSTRY 
EXPEDITE SERVICE 


NTS, CALL 


Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 


within 48 hours. 


Centra Com If 
Reprogramming and 
ustom Changes 


Northeastern Communications Inc. 


Waterbury, CT 06708 
(203) 575-9008 


550/550EX/350/350EX/450EX 


Wescom 2W to 2W Amp. (7306-32) 
Call Tony @ 208-522-0750 


Save 50% on Hark equipment! 


Also various Tellabs 2W to 4W (6131B) 


MENTION THIS AD 
AND RECEIVE OUR QUICK REFERENCE TO 
COMMUNICATIONS AND PAGER CRYSTALS, FREE. 
PHONE 24-HOUR FAX 


1-800-725-1426 | 1-800-322-9426 


INTERNATIONAL CRYSTAL MANUFACTURING, CO., INC. 
P.O. BOX 26330 * OKLAHOMA CITY, OK 73126 


Buy Radiuy from 
California Racio’ 

@r your wallet will be Sor! 

800-231-0103 


43 Mhz Quintron tx 
(3) 250 watt 
(2) 110 watt 
spare cards & parts 
CALL RICK : 513-863-0774 
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MNTMLS A LAMLTI 


FOR SALE OR TRADE . ‘ ; ; W 
Fie tlg habe Bit oe Gent iin 1204+ FREQS OF TOP QUALITY FULLY AGED CRYSTALS AT YOUR DOOR OVERNITE 


equipment, service van , inventory and COMPETITIVE PRICES @ LIFETIME WARRANTY @ HASSLE FREE REPLACEMENT 


customers--No competition, Includes a three 


bedroom house in a small community with C R Y Ss T R oO N J C Ss 


good schools, hospitals, no smog or crime. 
Purpose-retirement, will nevotiate. $100,000.00 FOR YOUR PARTS AND ACCESSORY NEEDS WE PRESENT OUR NIW DIVISION... 


0-8-2 PAGER PARTS UNLIMITED 


VIB MOTORS FOR ALL PAGERS. LCD'S FOR BRAVO, PLUS & 


EXPRESS PAGERS. 28 ATTRACTIVE COLORS IN HIGH 
: QUALITY POLYCARBONATE HOUSINGS, HOLSTERS, CLIPS, 
Equipment for sale SWITCHES AND BATTERY COVERS. 7 ATTRACTIVE COLORS 


IN VINYL CASES. ALL THIS FROM THE PEOPLE THAT 
Cc COMMONWEALTH 


BROUGHT YOU QUALITY, SERVICE AND AVAILIBILITY. 
COMMUNICATIONS INDUSTRIES, LTD. 


PH: (305) 566-6949 @ FAX: (305)566-5971 


NAR AANA 


Ashland, Virginia 23005 
Specializing in Automated Paging Equipment 


Bus: (804) 798-9128 
EARL T. Van STAVERIN. Sales Calls: 1-800-633-8844 , 
Chairman & Sales Manager FAX: (804) 798-5114 Circle (86) on Fast Fact Card 


Factory Direct! 


@) moronona DuraComn’”® 
2 Channel Tone & Voice Monitor Pager 
Vib Motos J = 


[4 VHF/UHF/Low Band 
& Crystals 


[Mj PC Programmable Tones 
[Mj Multi-Addressable 
[VM Scan Feature with Priority 
Buy your Vib Motors and Crystals 
direct from the Manufacturer! For the DurAlert, Full Accessories 
utmost in quality and_ reliability, 
choose Genuine Motorola Vib Motors 


yj 
[“/ High Dealer Margin 


and Crystals. —Duracomm DuraComm Corp. 
Kansas City, MO 
HIGH QUALITY-GREAT PRICES! 1-800-467-6741 » FAX 816-741-7499 


Keep your Motorola Pagers Genuine 
Motorola with high Quality Motorola 
replacement parts - factory direct! 
Call for pricing and volume discounts. 


Circle (87) on Fast Fact Card 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 
= a = GE Phoenix SX VHF, 2/16CH&Scan HarrisAlpha2000E VHFIMTS 
GEMLS LB, VHF, UHF 2/8/16 CH & Scan Motorola Pulsar VHF IMTS & Others 
GE MASTR II & Exec il LB, VHF, UHF Motorola MT500 LB, VHF, UHF HT 
®) anc Motorola are trademarks af Motorota, Inc GE MVP, VHF Motorola MT/HT/ Gang Chargers 
. GE MASTRII Base/Rptr LB, VHF, UHF Standard HX300, 320, 734,834 VHF, UHF HT 
Circle (89) on Fast Fact Card Motorola Mocom, Micor, Mitrek LB, VHF, UHF Standard HX400 VHF, UHF 25 CH Synth SW HT 

Motorola Moxy, Maxar, -50,-80 LB, VHF, UHF Uniden SPH & SPU 8 CH Synth HT 
Motorola Mostar 800T Waescom 2 GHz Microwave, MUX 

N Ow i n sto Cc k: Motorola Base/Aptr/Consolettes LB, VHF, UHF Standard GX-1 500U 

ic O w Standard GX3000 VHF, UHF 64 CH Synth/Scan GE Deskon Il DC Remotes, Motorola Local Remotes 
ICOM F30LT VHF portable. Re- M Standard966L 18,75 Watt, Synth MORE - MORE — MORE - MORE - MORE - MORE 


Mostar VHF, Maxtrac S00MHz 


We Buy Used Equipment — CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 


Circle (88) on Fast Fact Card 


tail $799. Dealer $599. Ninety-six channels, 8 
digit alpha, front panel or PC programmable. 
New and used ICOMS bought, sold and repaired. 


A SWS Security (410) 279-4035 
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BUYING ERICSSON-GE EQUIPMENT 


CALL OR FAX FOR QUOTE 

«KW GE sta. blower motor, new $65 
225 W Sta 450-470 PLL exc. _ $3000 
MPI UHF 4W 450-470 Tech special S40 
MPI 8-Unit multicharger, checked $40 
Rangr 42-50 1 10W less acc. ....., $425 
Delta-S 450-470 less acc. 100W.,..... , sevens BOOS 
Delta-S 450-470 40W S-990 ace. .... iyilanadetalveest $299 
Delta-S 450-470 40W 00 AC6. .s...cccessssssssseessnsenneeccsneens $150 
MASTR II station harness, new... ‘ $26 
Delta-S 42-50 less acc. 110W $135 
MLS 150-174 450-470 $285 
MLS-1 CONTROL PANELS STD & SCAN CALL 
Exec. cables new 2 $30 
PLS/MPD/MPA Multi- -ehgr 1 new $100 
PLSAMPDIMPA/TPX Rapid desk new $72 
MASTR I 150-174 110W from $115 
MASTR 11 450-470 40W wiace . $165 
CUSTOM MVP HOUSING, acc. ect. . CALL 
MASTR Il Accessories, complete oo... cu ven $50 
MASTR 1H Multi-channel cables... 0... $20 
MASTR 11. C-500 wscan Of PA o.com .. $25 
5-990 128 ch head wiwarranty ........ apps $125 
$-950 128 ch head wiwarranty $75 
MPS/MPR/MPX/MPUMPD Chargers CALL 

NEW LONDON TECHNOLOGY 


231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


Radiuy 


A DIVISION OF MOTOROLA, lS 


All Brand New 
Limited Quantities 
Other Models In Stock 


¢GP 300 UHF 8 Channel ........... $507 
@GP 300 UHF %6 Channel........... $528 


COMMUNICATIONS 


Tel: (610) 649-2859 
Fax: (610) 896-5724 


VISA ¢ MASTERCARD * AMEX 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
FAX 504-361-5526 

Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices. 

[| Any desired Frequency available 
for fast delivery. 

[| Lifetime Warranty on Crystals 

| Trade-in credit on your Old 
Channel Elements 

| We Buy Used Elements 
Try us first. We always have your 
frequency available. 


1814 Hancock St. 
Gretna, LA 70053 


SMOP>UsHIMOSUsHUMOY Ts 


SENSATIONALLY LOW UNBEATABLE RADIO PRICES FOR Reacliuy 


WE HAVE THEM IN STOCK FOR IMMEDIATE SHIPMENT!!! 
eeeeececeseeseeeseeesseseseeeeeseeeeeesee 


RADIUS PORTABLES 
SP1O0 W/CHARGER 
P-50 W/CHARGER . 
PIO W/CHARGER 
GP300 W/CHARGER ... 
eeeesees 


M10 25W 
M120 25W.... 
M208 60W 
GM300 25W . 
@eeeeses 


LTR TRUNKED RADIOS 


PORTABLES 
HXSSIT 7 SYS CHARGER NEW 
HXS580T-10 SYS CHARGR NEW 


MOBILES 
JOHNSON 8600 10 SYS NEW scccssscsssenteeeu 
STANDARD GXS810T ISW NEW .......... 


STX PRIVACY PLUS 3W USED .. ALL LTR UNITS SHIPPED PROGRAMMED 


STX SMARTNET 1,11,11/ USED 


HX600/P200 SW 6F NEW BATT... 
HT1000 16F W/CHRGR USED 
VISAR 16F W/CHARGER USED... 
SYNTOR X 100W W/ACC USED 


MOBILES 

MAXTRAC-800 15W 2 SYS W/ACC USED 
MAXTRAC-900 12W 2 SYS W/ACC USE 
SPECTRA 800/900 10 SYS SCAN 
PPIOOOX 800 W/ACCESS USED 


SYNTOR X2 MULTE. SUB FLEET $150 MARATRAC 100W W/ACC oauenstasoansan 
ae ar: SESE oa ok eke foe ees escb tok eters 


: SPECIAL! syxron soa 3000 LO-BAND,30-50 Mz $1,895, © 
RADIO EXP RESS, INC. “AMERICA'S FAVORITE RADIO SUPPLIER” 


ORDERS 800-545-7748 OTHER CALLS - 703-266-1928 FAX - 703-830-8710 
VISA - MASTERCARD - DISCOVER “WE BUY MOTOROLA LATE MODEL RADIOS” 


Circle (90) on Fast Fact Card 


TESTING 


CALL US FOR THE SOLUTIONS 
TO YOUR TESTING NEEDS! 
Call 


1-800-446-2295 
= 


Audio Generator SG 550 $269°° 


Com3 Service Monitor $2995” 


RAMSEY 
ELECTRONICS 


793 Canning Parkway 
Victor, NY 14564 


FAX 716-924-4555 


me 
=n ee 


Buy Any Two (2) 
Receive 
Cable Package 
FREE! 


Com6 Paging Encoder $995 Sinad Meter SM1W/T $249 


Circle (91) on Fast Fact Card 


PAGERS « PAGERS * PAGERS « PAGERS: PAGERS » PAGERS + 


NEC PROCELL® 


“AA” “AAA” 
NEW 


Alkaline Batteries 
NEC Numeric & Alphanumic Pagers 


¢ Motorola & NEC Factory Replacement 
Housings & Parts 


USED 
PAGERS 
WANTED! 


PAGER REPAIRS 
* Recrystalling 


« Vib Motors 
NEC = LCD replacement 
Motorola * Fast oe 
6, 7, & 10mm Sizes USED turnaround = 
PAGER HOUSINGS 


McManus Communications 
400 N. 5th St., Blytheville, AR 72315 
Tel: 501/763-6250 Fax: 501/763-6533 


* PAGERS » PAGERS « PAGERS * PAGERS: PAGERS « PAGERS 


“OIMOPUVsHAMOSPVsHIMOYPD 
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Classified 


SL@WPOKE 


power | y r 
¢ Delays power-down after ignition 


has been turned off. 
« Installs easily inside any radio. 
¢ Programmable Time Settings 
¢ Dealer Pricing Available 


$39.25 


1-800-336-6825 


Master Card * Visa * Discover 
American Express Accepted 


Hours: Monday thru Friday 8:00 A.M. to 7:00 P.M. E.S.T. 
D&L Wholesale Center * 3512 Cavalier Dr. = Ft. Wayne, IN 46808 


Circle (92) on Fast Fact Card 


Antenna Farm 
Communications Supply 


+ Quality Products 
+ In Stock 


+ Competitive Prices 


Greenville Myrtle Beach 


Charleston 


5 Channel Grants 


Contact: David Kelly 
704-533-7671 * 704-824-5566 


Leave Message 


Circle (95) on Fast Fact Card 
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Equipment for sale 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


MOTOROLA Radius 


LOWEST PRICES ON PLANET EARTH 
WE WILL NOT BE UNDERSOLD! 


Wholesale parts & accessories too. 


P110 2 Channel 2 Watt 0... eeereeeee 
P110 2 Channel 5 Watt .............. is 
GP300 2 Channel 5 Watt ..... 
GP300 8 Channel 5 Watt..... 
GP300 16 Channel 5 Watt 


(While they last) 


1-800-249-1250 


WETEC ELECTRONICS 
VISA ACCEPTED 


PADAAAAAAAAHA AAA 


Circle (93) on Fast Fact Card 


3913 BROADDUS AVE. « EL PASO, TX 79904 


BUYING LATE MODEL TWO WAY EQUIP- 
MENT, PREFERABLY PROGRAMMABLE. 
Send or Fax Your List. 
We also sell used two way equipment and 
computers — some tisted below. 
1 ea-B91RCB3105 330W 42-50 PL Base DC 
$3200 Manuf.1988 
1-C71RCB 100W Micor 42-50 PL $1775 
2 ea.—C71RTB3102 Micor 42-50 (1~Local Cont. PL 
$1000, i- Tone $1200 
3-MSR 2000 100W VHF C73GSB6105 Rept. 
DPL $2150 
2-Mitrek Consol. No Drawer 100W DC only $575 
1-Mitrek VHF 100W Consolettes DPL $875 
5-Micor C64RCB3105 UHF Repeater $2395 
3-Tek2246 100MHZ Osciliscope No Probe $1650 
1—D176AAU66 Mastril VHF Tone CG No Cab. $750 
1—C64CLB7105 MSF5000 UHF Base PL $2975 
25-11602 DC Remotes w/o Mic $175 
w/Mic $250 
17-T81JJA4000 100W Mitrek 42-50 w/ace $325 
15-Repco Extenders New in Box $50 
10-Mitrek T45 800MHZ No Access $100 
16~Secode Tone Base Adpt. $99 
6-Mocom 70 100W 30-36 or 42-50 w/acc $225 
2-C42RCB3105 Micor 72 Meg Repeater $1650 


WE ACCEPT MC, VISA, & DISCOVER 
Voice: 915-562-1000 ° Fax: 915-562-3827 


LOW BAND RADI 


QTY: 
310 Syntor X-9000, 29 to 54MHz, 100 
watt, 128 channel capable —Negotiable. 
5 Sinclair R103G 40 to 50 MHz 
Duplexer, UPS shipable — $850.00 
2 Quintron paging, 350 Watt 


IPMENT 


Transmitters; 35 & 43 MHz, Model 
7000 — $850.00 each 
1 New Micor repeater, 100 Watts 
48/49 MHz — $2,000.00 
25 Centracom Il Dispatch centers — 
Negotiable. 


Cail: Joe Foss at: (616) 964-9600 
Leave Message 


POWER RACK 
SYSTEMS 


« For cell sites, 
remote sites, central 
ottice and 
communication 
huts, 


Custom designs 
built from extensive 
list of options, 
including battery 
eliminators, 

DC converters, 
distribution panels, 
metering/ 
monitoring. 


Wide selection of 
input/output 
power 
115/230VAC - 
48-24-12 VDC. 


and receive a 
Rack System 
Design Guide. 


P.O.Box 1306 = Newport Beach, CA 
PHONE: (714) 751-0488 = FAX: (714) 957-1621 


Circle (96) on Fast Fact Card 


MULTIPLEX — TWO-WAY 
RADIO — MISC. 

We have a lot of spare parts for the 

Harris-Farinon System and will sell 


as a package deal. 
60 GTE renkor 3612 Channel 


Modem 
50 Motorola MC 400 MLN 6153 
Channel Modems ........ 
50 MC 400 Term Cards . 
3 Micor Base Stations, 100 
2 GE Mastr I! Base Stations, 1(00W 
42-50... Hf 
6 Motorol ; 
Smart-Net, Dual Operation 
Control Station, NEW . 
1 Modax 500 ... 
are 45W ‘Sys. “90° Scan, 
ult 
20 MO 70s, 42-50 PL 100W w/Acc. .. 
20 MT 500 UHF PL SW 8 Ch 
w/Charger 
20 MX 300 S 8 Ch. Multi PL 
w/Charger ... es 
3 Syntor XX 400W ‘UHF . oH 
1 Syntor XX 100W 30-50 MHz.. 
10 Mostars Trunked 


$100 ea. 
$100 ea. 


$100 ea. 


$125 ea, 
. $400 ea. 
. $400 ea, 
$125 ea. 


| HENRY. RADIO. 


Iv Stoc, Best Prices, Quicx Service 


JZASTRON VA Ze df 


CORPORATION 


State of the Art Antennas 


BIND gn Radiuy 


UMP LIFIERS YAESU 


We also stock: 
AOR JaBro 


Beckman Kenwood TOLL-FREE (800) 877-7979 


Centurion Larsen 


Comm. Spec. Maxon Y €DIO 
Connect Systems Maxrad 
Create Opto ; 


Cushcraft/Signals Pipo Eg 2050 South Bundy Drive 
Heliopower Temps Los Angeles, CA 90025 


Hustler TPS ~ , Phone (310) 820-1234 
Icom Uniden FAX 310-826-7790 


Circle (97) on Fast Fact Card 


Mailing Address: 


FH a P.O. Box 7846 
mr OF LE CLIEM Fredericksburg, VA 22404 
Ve LEC FPP OPST CS 05 Loran Whitney Drive 
Massaponax Business Park 
Fredericksburg, VA 22401 


Spectratac RX, LB, HB, UHF Centracom | and II's 

Spectratac Comparators Clear and Secure Bases Miscellaneous Remote Controls 
C71ACB3106, 30-36, 100W, PL, Tone T1600, T1900, T1380's Series Remote 
C71RTB3106, 42-50, 110W, PL, Tone Control 

B91RCB3106, 42-50, 330W, PL, Tone EMS Base Controls 

VC94TAU33, 42-50, 340W, Master I! DB Products Cube Filter Combiner, 800 MHz 
C73RXB3106, 110W, CD, DES, Highband TXAX Combiner VHF 

B83RCB3106, 250W, CD, PL Sinclair VHF Combiners 

C64RCB3106, 75W, CD, 450-470 Repeater Vertex Products Available 


We have many items in stock, call with your requests. 
Phone: (703) 891-0569 We accept VISA and Mastercard Fax: (703) 891-0538 


Circle (98) on Fast Fact Card 


COMMUNICATION 
Distribution Center 


2-WAY SALES TO DEALERS ONLY 


mz \cm- 


CONVENTIONAL & GE-MARC 
Mobiles « Portables * Accessories 


Authorized Distributor Paige Tim Sheila 


Reasonable Prices - Dependable Service 
Distributor for: Telewave * RFI * Whelen 


Circle (99) on Fast Fact Card 
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Mobile Communications 


Classified 


Crystals for = oe and O.E.M.’s 
Call for Details 


15302 Bolsa Chica St. 
Huntington Beach, CA 92649 


800/800-9825 


Circle (100) on Fast Fact Card 


*MOBILES _-BASES _+PORTABLES -PAGERS _ -REMOTES- 
PCI— PEKAAR COMMUNICATION INC. 


Steve’s back, formerly of Gregory Electronics Corp. 
* Sneciais of the month. $ 


GE Phoenix S Mode! N5D02 150 to @ wiaces , be 


GE Phoenix SX Modal NSHEIWAOPB. hipraars widual pnorr y scan & accs 

Motorala Spirit pagers lowband 35.64 MH2 Model AD1JVC2468A wichrgr 

GE Delta S Model N3CC3N 110TB 110 watt 36 10 42 range w'aces. .. 

GES550 16 Plus trunking control heads .. 

Motorala Mitrek Modal T51JJA 2900 60 wait 42-50 fange 4 freq. with accessories, clean, mo PL 
Motorola MOCOM 70 U41BBA 1900 60 wat! 42-50 rae 4 troq wiaccess . clean. na PL 
Motorola Micor USIRTN!100 42-50 60 watt wiacc., no PL 

GE MPE Portable Model PE65RBWEMX 450 to 470 rango, 2 irog, wiCG 

GE PE Portablas Modal PEGSRBW 450 10 470 fango, 2 te a. wiSG . 

Motorola Milrak T45JJA3900 BK 800 Range wiaccs. ..... 

Motorola HT220 Slimline Hiband of UHF . 

GE Cusiam MVP Mode! CTS8AAU66 Mabile wiaccs 

GE Mastr Il local controtler nol remote 

Motorola Micor T73RTN 1100 150-170 Range wiaces 


Catalog Available If you can't find it, try us! 
* BOARDS « STRIPS + ACCESSORIES 


eee tA] 
SPECIAL $250 
Re 1 


Call (201) 772-0704 
- ELEMENTS 


Circle (101) on Fast Fact Card 


(800)726-9015 (612)884-8352 


-We Have Fast Service. 

“We Have a Flat Rate Repair Service. 

«We Have a Complete Dealer Support Program. 

“We Have a Large Variety of Accessory i 
Items Available 


p< 2° NOW Featuring TERK 
Portables! 

Our Prices will Surprise 

You Even if You Buy Direct 

Wholesale Pricesto 4 framisne Factory’ 


—: Dealers Only $Y Full Line Distributor of Tekk 
ER oo sie Many other brands also available, 
OMMUNICATIONS 


= 


sf id Your One Stop Warehouse for All Your 

Commmunications Equipment Needs. 
24 Hour a Day FAX 

(612)884-8356 


HOLESALERS 


Circle (102) on Fast Fact Card 


Trunk Motorola Radius Radios 


New, low cost trunking logic 

No special site controller required 
All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 
Only 0.8"L x 0.68"W x 0.13"H 


Shown Actual Size 


from... 


$39 


—— i mee © wis, INC. 
1803 Commerce Street, Yorktown Heights, NY 10598 USA 
Voice: (800) 438-7865 Internationa! Voice; (914) 245-1128 


Pax; (914) 245-2382 Fax Back System: (800) 292-9723 


Circle (103) on Fast Fact Card 
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NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 
Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


CAL Gaus Lesll WaBey IN iG. 


nt ee a 


Cc RYSTALS FOR ALL RADIOS 


+ Communication Crystals 

All makes and models 
+ Channel Elements 

Recrystalized and compensated 

Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 


800-333-9825 
FAX 714-491-9825 


1142 N. Gilbert Anaheim, CA 92801 | 


PAGER CRYSTALS 


MOTOROLA 
LIFETIME WARRANTY 
STOCKED FREQUENCIES 
SHIPPED IN 24 HOURS 


CALL FOR PRICE SHEET 
AND FOR PART/FREQ TABLE 


1-800-957-8700 


PCI PAGECORP INDUSTRIES 


USED RADIOS 


at Low Prices! 
*MICOR *GE 
*MITAEK 


eter neg ne errr ray 


°ACA 
*ACCESSOAIES 
*MOCOM 70 TONE ELEMENTS 
*MAXAA *CHRYSTAL ELEM 
*APTRS *BASE STATIONS 


Large Quantities ¢ (817) 433-5452 


*PORTABLES 


® Mitrek Super Consolettes UHF $475. 

e 1000s’ System 90 boards $15. each. 

e 1000s’ New Mot. Parts. 75% OFF NSO! 

® 1000s‘ Used Control Cables $19. ea. 

* 100s’ Used Mocom 70 Heads. $9. ea, * 
® TONS of filters & reeds. $9. each! 


CALIFORNIA RADIO° 303-249-1414 


BIRD TERMALINE 
WATTMETERS, MOD. 6154 
NEW IN BOX 


$395. EACH 
CALL PAT @ 504-947-4743 


MOTOROLA Radius 


DELIVERY NOW! 
One of the largest stocks of Motorola Radius in the world. 
Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 

On your jobsite tomorrow. We can handle any size order and have 

done so for 21 years. 


CALL 1-800-53-RADIO (72346) 
(706) 561-7000 FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 


Circle (104) on Fast Fact Card 


GE RADIOS 
AT WHOLESALE PRICES. 


We will meet or beat any published price. 
The largest GE dealer in N. America, 
Rush Delivery in the U.S., Canada & Mexico 
® We buy used & take trade-ins 
on GE 2-Ways 
@ FREE sales and service support 


Authorized Distributor 
Motite Communications 


| eal 5) 1-800-336-6825 
Fax # 219/471-5294 
3512 Cavalier Dr.« Ft. Wayne, IN 46808 « Hrs.: Mon: thru Fri. 8 AM to 7 PM E.S.T. 
Circle (105) on Fast Fact Card 


WHOLESALE Prices ON ALL Motoroia Raps 


RADIO CENTRAL, i. 


Cavity Filters 
Multicouplers 
1-800-923-6872 Duplexers 
or fax your RFQs to 205-438-6152 
You've Cautep Ti Rest—-Now Cart Tue Best! 


Gisinbuted by 


+ Chemical Ground 


an. Rods - UL Certified 


ACKSON _ . cable Support System: 
TELCOM gauNDERS TELECOM 


2345 Telluride Drive GLOBETRAY 
Reno, NV 89511 _—_ 
(702) 8$2-425_  * Strut Metal Framing: 


Fax: (702) 852-4258 GLOBE STRUT 


(800) 435-9313 


TPS 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 
- LOW RIPPLE « 


COMMUNICATION 


For Pagers, Cellular Phones, 
and all types of custom labels 


Anchor Graphics Inc. 


1467 LeMay #111 Tel. (214) 242-0439 
Carrollton, TX. 75007 Fax.(214) 242-0959 


* CURRENT LIMITED + 
* FILTERED « 
* REGULATED + 
* EFFICIENT + 
* MOV PROTECTED 


*« LABELS * NAMEPLATES * 


Custom Labels for | your pa’ 

cellular phones and two-way ac 
Battery labels * Bar code and printing sys 
CALL FOR FREE SAMPLES ! 


7 TO 75 AMP MODELS AVAILABLE 


DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 
Fax 1-816-741-7499 


~~, , ADVANCE LABEL & JAG f 
A 1725 N. McDonald St. 
tm McKinney, TX 75069-8230 
1-800-466-5345 
FAX: 214-548- 2518 
* Outstanding quality at competitive prices * ° 


1-21 4542-5345 


Hy-Q 


Base Station Antennas 


Order Far (800) 284-4934 


(USA) 


O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 


SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger. KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals— 
Made to Your Specifications” 


Circle (106) on Fast Fact Card 


= DECIBEL 


- Power Amplifiers 
- Combiners 
Filters 


HEADQUARTERS 


For 
Motorola Radios 
Portables, Mobiles 
& Accessories 


SAFARI RADIO 


1-800-RADIO-80 


Free 
= fico Programming 
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QUALITY USED PAGERS 
LOW BAND VHF/UHF & 900Mhz 


We now offer a full line of Motorola Cellular Phones...... ETACS, GSM!!! 


gly, (MA) moroRoLa 
PANADATA 4000 


BPR 2000 DISPLAY 


“us” BRAVO IDP 5000 
NEC _PMR 2000 ALPHANUMERIC 


DS FRONT DISPLAY D4N 


A&C 
BRAVO TONE 


FOURTH DIMENSION INDUSTRY, INC. 


Wireless Communications Equipment Broker 
331G Dante Court * Holbrook, NY 11741 
516/467-1220 * Fax: 516/467-1645 * Toll Free: 800/378-0348 


Circle (108) on Fast Fact Card 


USED TESTED, CLEAN WORKING EG 


GE 900 MHz 45W Digital Paging TX .... 

30 Quintron 7000-7001 PMX Digital Hr Stavany 
350 W paging TX on 35.56 MHz 

2 Micor 75W UHF Repeaters... 

2 Micor 45W UHF Repeaters .... 

2 Mastr || 4SW UHF Repeaters 

2 Mastr || }OOW UHF Bases ..... 

4 Mastr tt 100W VHF Repeater 

6 Mast it 100W VHF Bases .... 

1 Mastr Il VHF 250 Watt Base/Repeater 

10 Mastr Il 50-100W 30-50 MHz Base 

10 Micor 100W 30-50 MHz Bases 

6 Micor 100W 30-50 MHz Repeaters 

4 Micor 375W 30-50 MHz Base/Repeater 

2 Mastr t| 375W 30-50 MHz Base/Repeater 

5 EX |! Bases 30-60Watt Most Bands 

15 Mocom 70 Base 45-100W Most Bands 

2 Dolta Base 60-100W Most Bands 

4 Mitrok Base 30-100W Most Bands 


. Call 


ae 
_. From $1995 
.. From $1795 
..... From $1795 
.. From $1995 

. From $1995 
--. Fram $1795 
From $2495 

.. From $1495 
From $1495 

... From $1995 
. From $1995 

- From $1995 
From $295 

.. From $295 
From $6895 
From $595 


MOBILES W/A ACCESSORIES or N/A NO ACCESSORIES 


800MHz) 

10 Syntor XX T45VBJ7O00AK 
12 Mostar O4STLASGOOAK 
10 Maxar 80 D25TSAGOOOBK 
50 Micor T4SATABODDAA cone 
450-490MHz) 

O Mastr |i 75W ... “ 
10 Phoenix SX 2 Ch aow 
6 PAC-RT Mobile Repeater 
2 GE Mobile Repeater Similar to PAC-AT 
2 Mitrek SOW 4 Ch . 

4 Mitrek 100W 4 Ch 

15 Mostar 35W 6 Ch 

20 Mocom 70 25-75W 

5 Micor 45-100W 

10 Syntor T 34-44 SRA 
5S Maxar/Moxey 15-25W 
(150-175MHz) 

Masir l! PLL Exciter 100W 
40 Delta SX 36 Ch 100W 
10 Mastr tl 100W 8 Ch 
50 Mastr 11 E 100W 8 Ch 

10 EX toOW 4 Ch 
20 Mitrek 100W 4 Ch 
10 Mitrek GOW 4 Ch 
25 Mocom 70 46 W 
§ Mocom 70 100W 
10 Phoenix SX 2 Ch 40W 
15 Mot PAC-RT 
10 GE PAC-AT 
2 Syntor XX TA@SYBJ7O04AK 100W 
20 Maxar/Moxey 25-40W 
5 Micor 60-100W 
(30-36) MHz) 

25 Masitr || 100W 8 Ch.. 

20 Mitrek 100W 4 Ch 

20 Mitrak GOW 4 Ch ...., 

20 Dolta S 100W 16 Ch 

20 Mocom 70 100W 

40 Mocom 70 60W ....., 

50 “Masir |! 25-30 MHz 100W & Ch 
(36-42 MHz) 

2 Mastr || 100W 8 Ch... 

20 Dalta-S BOW 16 Ch 
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-.N/A $100 W/A $150 


» WIA $200 
W/A $100 


oA $50 WA $100 


N/A $150 WIA $200 
W/A $200 


"N/A $295 WIA $395. 


N/A $295 W/A $395 
N/A $150 W/A $200 
N/A $250 W/A $300 
W/A $100 

From $35 


00 W/A $150 
100 W/A $125 


‘ From $35 

N/A $100 WA gr2s 
_-..... WiA $100 

N/A $150 W/A $250 
N/A $200 W/A $250 


-. N/A $250 W/A $350 


. From $50 
From $100 


. N/A $150 W/A $200 


N/A $200 W.A $250 
N/A $100 W/A $150 


.. N/A $150 W/A $200 


N/A $100 W/A $150 
N/A $50 W/A $100 
N/A $50 W/A $100 


N/A $150 W/A $200 
N/A $100 W/A $150 


2 Micor 100W 4 Ch ..... 
10 Mocom 70 4 Ch 100Ww 
5 Mocorm 70 4 Ch 60W 
50 EX 11 100W 4 Ch 

100 EX 11} 6OW 4 Ch 

10 Midtand Syntech | 100W RIN 
2 Ranger 100W 16 Ch 

4 Maratrac 100W 

30 Mitrok 100W 4 Ch 

20 Mitrek GOW 4 Ch 

2 GE Portamobilo |! 25 W 
(42-SOMHz) 

10 Masir tl! 100W 6 Ch 

2 Range 100W 16 Ch 

2 Mastr ll E ‘oOWw 

2 Delta:S 100W 16 CH 
10 Micor 100W 4-12 CH 
2Ex 1 100W 4 Ch 

20 Mitrak 100W 4 Ch 

100 Mitrok 6OW 4 Ch 

25 Midland Syntech It R/M Sow | 


MISC ITEMS 

6 GE Votors 

10 Maatr |i Voter Receivers 

10 Mot L1236A Smart Net Remotes 

10 Mot T-1600 DC of Tone Remotes 

3 Mot T 1617 4 Ch. Tone Remotes occ ccc 

20 Mot T-1379-1383 OC or Tone Remote ......... 
5 GE Mastr Controliar Tone or oS Remotes 

18 GE Descon Remotes DC 

25 Racom 1600 Voice iDer 

20 Mot T- 1902-1904 Tone & DC Remotas . 

3 Mot Modem 36 Paging Encoder 

6 Mot MOC 600 Digital Encoder’/Decoder 

6 GE VHF Mobile Amp 2 Watts in / 60 Watts out P3 AK6A 

1 Mot Pit! Celphone drawer F19CTASE32BG 

1 Mot Modax 1000 Paging terminal 

10 Micor/Mastr 11 6 Ft Cobinetl 

20 Micor/Masir tl 3 Ft Cobinei 

10 Micor/Mastr fl 250 Power Supplies & Amp 

1 Data Signal RAP-200 Auto Patch 

1 Reacch Interlink patrch (New) # 41T22 

1 CES #5200 Interconnect 

50 Mitrok 4 Ch Scan 8-90 Head & Cable 

Syntor XX Head Cabie 

50 Mastr I! Hoad. Cable. Speaker, Mic 

SO EX 11 SX or RT Head, Cable Speaker, Mic 


N/A $150 W/A S200 
N/A $100 W/A $150 
. N*‘A $50 WIA $100 
N/A $100 WiA $150 

N/A $50 W/A $100 


N/A $200 W/A $250 
N/A $100 W/A $150 
.. NA $150 


N/A $150 WA $200 
$498 

N/A $200 W/A $250 
W/A S395 

From $100 

N’A $100 W/A $150 
N/A $200 WiA $250 
From $100 

WrA $250 


From $395 
From $150 
From $100 
.$250 

cover $495 
.-. From $50 
From $150 
From $50 
$150 

From $100 
$50 

$100 

$100 

$200 

Call 

From $100 
From $100 
Call 

$100 

$150 

$500 

$100 3/$150 
$75 3/S180 
$75 3/$180 
$50 2/$100 


We do not buy/sell pagers, portables or parts. 


Minimum Order $100. 


BARNETT ELECTRONICS, INC. 
8718 Wilhite Lane 

N. Little Rock, AR 72120 

Orders & Bids Only: 
800-423-3858 
Information: 
501-835-7066 

Fax: 501-835-8766 


30 YEARS IN 
COMMUNICATIONS 
NO COD's 


Circle (109) on Fast Fact Card 


\ 


Bob Barnett 


Simple, 
Reliable, 150OHz 
Signaling 


< 
we 
Cc 
us| 


136-174 MHz 450-470 MHz 
D33LRA D34LRA 

2F/8F - 25W 2F /8F - 25W* 

$285/P31 0 ea.* $31 58345 ea. 


*Price Includes 3 Year Parts{Labor Warranty © Limited Quantities 


AIR COMM 


Two Way Radio Sales 
4614 E. McDowell Rd. « Phoenix, AZ 85008 
(602) 275-4505 - FAX (602) 275-4555 


L——saAVE-—-THIS-—-AD-—— 


Circle (110) on Fast Fact Card 


DVD VDP _PD>D> D> DD) 


Specializing in Motorola! 


“. |Automation & 
Electronics 
Engineering, Inc. 


13667 Floyd Circle « Dallas. Texas 75243 
1-800-527-4596 


a a ee ee 


Circle (111) on Fast Fact Card 


LLB», 


a 


Dy, 


EN No Programming Fee. 

i—~ 2 

AN Large Inventory — Everyday Low Prices 
PAD VHF 2 ch-0 whsccces screens ccmaerepcesccrtcanas $329.00 Tower Lite 
PUTO MEF 2: CHAS WL. ..nrosnvonoprnssncnenvaseoayssnassooccsagenevonspesiensainé $355.00 : 
P110 VHF 6 Ch-5 We ccscsscsccccccsssoscssssavusucesesescesnseseesssnsnssssese $401.00 Monitor 


GRS00 VIE 2: CR wisisssscssacssnavasscecsssasvesavesmeescccscesccsnateonneonsana $457.00 
GPSO0 VIFF Sich csapesisiiiceesscnasprecerst cesses iceucitaeentes $522.00 
M10 Mobile VHF 1 Ch-25 Wt. .........-:ccesessscssesenenerensenensnnrens $265.00 
M120 Mobile VHF 2 Ch-45 WH. .0.......eecccesestesererenerensereneneees $310.00 
GM300 Mobile VHF 8 Ch-45 Wt. oo... cccesesetsesersersersecesseneeenees $400.00 
PITOUHE 2 chit? Whi ciisissccaissscccerescesessesasceuicorectemuasancavesans $362.00 
P110 UHF 2 ch-4 wt... 
P110 UHF 6 Ch-4 WH. cv eccseteresersenersesnsneseneesesssnsauapscnensesersnsneasarensasanan ees 
GRIOOWAP ZICH scaccccsesscsinsarcaaiavancsassenseoussccsssierccsntsprentearsnsensgsnennrst 
GPSOO:WHE GCN sisisssssctassassscasnsciasccscvensseasvascarvacenesoawntonvaasasssecsonseneanens i 


Will Phone You 
and 
Tell You About It! 


Signaling and 
Control Is 

M10 mobile UHF 1 CH-25 Wt. .csscccccssssccscsscsessnsensenceeceesecseseusenusnssnenesse $314.00 Our Business, 
M120 mobile UHF 2 Ch - 40 Wh. ........cccceseseececreesesstecteesensesnacaeserseanenses $359.00 WwW 
GM300 mobile UHF 8 Ch - 40 Wh. ..ccecccecereereeceeseeseentseeesaesesaseenseeenene $449.00 

Ask about our November Special — P110 Leather Swivel Case 


.. MEGAHERTZ TECHNOLOGY, INC, 


REEDS and 
FILTERS for 
PAGERS 


Inquiries: 214-341-1119 
Fax: 214-348-5659 
fs Orders: 800-70-RADIO (72346) 


Tee Ce ee eecececceacenc 
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DDD. YYy»» 


ss 
COUT 


Hj 
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Classified Equipment for sale 


. COMPATIBLE MOTOROLA®RADIO © 
PROGRAMMING EQUIPMENT; 


C.W. WOLFE COMMUNICATIONS, INC. 


— HELP US OUT SALE — 
We're overstocked which means BIG savings on all our 
oversiocked inventory - radios, reeds, elements, base cards. 


WE BUY, SELL & TRADE ALL BRANDS of 
2-WAY RADIOS & ACCESSORIES 
Cail or write for our current flyer 
406-252-9220 « Fax 406-252-9617 
1113 Central, Billings, MT 59102 


PA-3* Pocxer Procrammen..$169.°° 


: , Micro-Size Design for Convenient Portability 
palatl? 4, am Ye eee and Field Use. 
' : Uses Surface Mount Technology (SMT). 
Aschargeable - Works for Hours on One Charge. 
Supports Full Spectrum of Programmable 
Motorola @ Radios. 


= a RET includes AC Adaptor, XT/AT cable, Serial cable, ee 
Program Your Radios "IN-HOUSE (ions Worl ‘ scsi SHORES COMMUNICATION CO, INC 


FAST - SAME DAY SHIPPING PA-2* Programming Adaptor... $129.95 602-425-5870 
1-800-752-3571 PA-1* Programming Adaptor... $99.°° * SALES 
24 HOUR FAX LINE 404-252-8929 CALL FOR A FREP oy lose acres * SERVICE 


COLOR BR CTS Only, Software sold 
FULL La ° by Motorola, Inc. 
Full Line of Programming Cables Available ALL OF OUR PROD Notorola® and SSS 


Our Programming Cables are precision devices designed other products, are 


specifically for each radio, Put your confidence in our quality. POLARIS INDUSTRIES Mr 2 
NEW! HT1000/MT2000MEDI......0..-..0e CALL oBilillon cussilianl Coputscitorss : 
Motorola and NEC. Reconditioned on 
your channel w/warranty, or “as is” 


GP300 / P110, HT50/ P100, STX, STX Gemini, STX 821, "41 Hata re eet 
Acs (303) 337-4811 
FAX (303) 337-3084 


SPECTRA, RADIUS ® MOBILES, MAXTRAC ©®). and more! 
a ie ‘ tha of 18. C.O.D. 
Prices Subject to Change Without Notice Established 1983 in Adanta, GA 


Circle (114) on Fast Fact Card 


; 4 MA00 30-36 & 42-50 99.CH. 
Now, here’s a switch! Radiuy “2 (Same os Maratrac) 
gees sitet & BRAND NEW! With 3 year warranty. 
= 55 55 SSeS = Deluxe "A7" display head. $1,149. ea, 
SHanscoUARD oe 


‘oe WZ <= CALIFORNIA 800-23] -(01 03 th hur 
ers nationwide. Call with your 


NO IGNITION SWITCH CONNECTION! modem to register now. 


AL —_ iil | | Fee Database 


15 MINUTES TO 15 HOURS!! 


PAGER REPAIR LABELS bie Ant ee 
Xe USA. = IN 2 SECONDS No Per Minute Charge 


LAND MOBILE RADIO BBS 
Buy - Sell- Trade used radio equip- 
ment with hundreds of other deal- 


PROTECTS YOUR RADIO (CAP GOD. BAR CODE, fron reward) The Comm_Line BBS 
SUGGEST wore: 4 Software, printers, scanners, labels, 3-854-644 
“HEE ONLY 97696" rem and SYSTEMS 31 1 
CALL NOW FOR MORE INFORMATION! ADVANCE LABEL & TAG 


ASK ABOUT 
OUR NEW 
DEALER KIT" 


1725N. McDonald gy 1-800-466-5345 REPEATERS-STATIONS 


MCRINSY TZ RGD FAX 214-548-2518 | | GE Mastrll Rptr, 110w, VHF 
MSR2000 Rptr, 100w, VHF ... 
Micor B93RCB, 375w, VHF ... 
Micor C73RCB, 100w, VHF... 
Micor C73RTB, Gees ae 
MOT 11617 Bomole g 


He Ries aye pees MHz, ste l2) 
6a. Maxtrac. MHz. WASGC3: 
WE BUY 1 oa Micor Dasa, 498 MHz CeaRCBAIOEST 
AND SELL 12 ou youre Aplrs, 460 MHz, C24MSY3101T 

i xa 0 


USED : : "02033A, , 
MOTOROLA fepeweacteemyriarct tte CTSSAAUBBA 


2a Kenwood, 460 Midz, TKBDT-S 


400 Highland Avenue 
Altoona, PA 16602 


anni 


198 Chargubuare AND 10.61, HOGSAD, SED MIG, LEAMA RICTRONIC 93004 PAGER 
Circle (115) on Fast rock Card GE PR ect MULI-FORMAT ENCODER 
FM Sen Mitek, a ree Traens00 ; Standard POSAGE encoding format 512 & 1200bps 
$9.95 — CRYSTALS — $9.95 | two-way ERE aa pa ieaaiaaaicaaaaiain 
RADIOS \ , A000 *Easyoperate "Portable * Lowest price 
5-7 Working Days sriracees : Ne TR Tel: (852) preted Bais oi 384-4366 
i j tom 54hAUIT MENT 
Lifetime Replacement RADIO CO ee cee a we anaes COMPANY 
Warranty Mixed Movers 13 5 _ = 


nl trol Heads. HON 10334, 
MOE 2 CENTRACOM I Single Bay Tone Remote 
Fayelte St. MCM wi Lai Modules 


PO. Box 395 


las 
Denver, JA 7 Cony ‘erters_ NPNGO44 
50622 21 wa. GE MASTR PAO 6 fi indoor Cabinets 
6Ova GE PE Sr Chrors.. I613A1X 
PHONE: ea Aaa 14 tr Chrats aeuale 
Idea limline Rapid Chrgrs., NLNBBOS 
RMR 10a M1500 Slimline Rapid Chrors., RLNS565 
FAX: oan He arp peera.. nana 
6 vil mei Std. Chigr N4561 
(319) 964-6220 BRP Palins Tan. Chrgrs., NLN4570 
10.ea M7500 Oral Vehecutar Chryrs , NLNBSS2 


1-800-819-2904 
FAX 1-513-542-8870 


USED SERVICE MONITO: 
CUSHMAN MOTOROLA Wavereck IFR 
tFR Service Moniters 1500S 


KIRBY ENTERPRISES 
4120 Kirby Avenue 
Cincinnati, OH 45223 » (513) 542-3696 


Motorola R-2001D with Cable FaultiPrinier 
We) SERVICE MONITORS: IFR, Cushman, Motorola, Wavetock, 
Call Me Last for Best Cash Price or Wo Goth Lose Money! 
Bought—Sold—Consignment 


fF. IMAGING AND COMMUNICATIONS 
406-929-2244 + PAGER 510-498-6875 
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MOTO : 


MX 350S 24F 470 MHZ $100.00 


MX 350S 8F 5 PL. 450 MHZ ....... $125.00 SPRAERARERERAAAAARANAAEERRRERERERERARRERS 
USED EQUIPMENT 


MX 350 4F 470-490 MHZ $ 60.00 
MX 350 8F 150-160 MHZ $ 60.00 é 


BREE 


| ca: poche Ree poles jour syeten Voice 
libraries of up to 255 words or phrases (2 min total 
max}Hecord your own using our optional SDS-1000 
development system and your IBM compatible, or we'll 
prerecord your messages for you. Eprom voice storage 
means your library is unaffected by power loss. 


MICOR 450-470 PL 75 wis . 
MICOR H.B.&L.BPL 100 wts ..., 

MICOR H.B.& L.B Bases 100 wt PL 
SYNTOR X Trunked Radios .....--.....-.0 
ASSORTED REMOTE CONTROLS - 


CALL OR WRITE FOR ADDITIONAL EQUIPMENT 
MARTY'S EMERGENCY PRODUCTS 
P.O. BOX 93, BALDWIN, N.Y. 11510. 
{516)378-4814 


* 
* 
* 
* 
* 
» 
* 
* 
* 
* 
* 
* 
> 
2 
x D.C. and Tone * T-1600 Series -..............---. 
| 
* 
* 
»| 
*| 
*| 
»| 
* 
»| 
*| 
>’ 
* 
*| 


EE EE EOE EE 


Desk Top Phonestyle Local « Used In: 
Assortod Mobile Ouptexers ......--.ssss-ssseecsesee e Repeater identifiers + ATM's 
2 - Aerotron MPAC-7 UHF 90 wt RPTS + ® Site alarms * Multiple languages 
Mees WOKK © .esoe-cssseseseeee * ANI encoding ¢ Emergency announce- 
Channel Elements G- Redhs IME 10cm 46 + Remote telemetry ments 
100,000 Freqs in Stock! ________ Parallel input wordselect 8 or 600 ohm audio out 
MASTR II, MVP, EXEC Il *D&G Communications 409-948-9265 500 ma keyline output +9v to +14v supply 
MICOR, MOCOM & MOT RAC A cieekeseadiaeteaeaneaNeeKewerereweeee? 32 Kb sampiing rate Size: 3" x 4.5 
Mukiple modes Connectors included 
$20 witrade or $25 wio trade Selectable timing : 
Lifetime see Several different models available 
3-Day Standard Delivery Palomar Telecom, Inc. 
1-800-237-9654 


120 Simpson Way * Escondido, CA * 92029 
619-746-7998 » FAX: 619-746-1610 


5 Automatic [ON/OFF] Delay Timer §& 

» Programmable 15 minutes to 12+ hours & 

E= «Handles 30 continuous amps at 12 volis & 

+ Easy to install : 
ase & Hardware Eliminates battery failure/raptacement 
ncluded DG200 , Protects your radio & cellular phone 

33 + Family owned & operated since 1985 = 

wed: an st soi bbose: in THE jest with 1 year earey E 


2-WAY RADIOS 


BES T PRICES IN THE U.S.A.! 


FAX: 513-542-8870 


CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


MOTOROLA RADIUS FROM PROCOMM 
Where quality is #1 but where we want to be dead last 
when you Call for pricing. GPs all access inc.. new UHF, 8 
ch., $477, VHF, $447. below dealer costs, no gimmicks! 
Used but as new salesman demo radios. Very limited 


wrivss 706.90 
MTX8000s'9000s . $665.00 
MT2000s $836.50 
HT1000s $556.50 
OTHER MODELS ARE AVAILABLE! 
INFORMATION AND FAX: 805-497-2397 
ORDERS ONLY: 805-497-2394 


Radius 
and More! 


Buy eee és Same Day Shipment 
Direct ErJwe Fi omplete Support Program 
a G amon — Nationwide Distribution 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


We will BEAT all other verified prices - 


GUARANTEED! oy Wry 


% ® 5 rears oom 


Largest Inventory « Quality Service * Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 * 608 271-4848 « Fax 608 274-2080 


800 356-3200 
Because your business takes you everywhere. 


\\ Mobile Pct 
J) Communications { 4 


Radiuy 


Lowest prices <== 


PERIOD! 800-231-0103 


H 
e 
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Classified 


RENTALS 


e GP300, P200 

* Mobiles, Repeaters 
* Intrinsically Safe 

¢ Dealers Welcome 


1-800-822-MOSS COMMUNICATIONS 


MOTOROLA 


RADIO RENTALS 


¢ MT1000, HT600, P200 

¢ Intrinsically Safe 

e All Types Headphones 

® Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

© Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


UTD Ray Tracing for Urban PCS 
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Computer software 


Radio Propagation Software for PC's / WINDOWS 


e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 

¢ No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 

e Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 

¢ VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
¢ 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 

t= Rocky Mountain Communications, Inc. 

==> 2023 Montane Drive East @ Golden, Colorado 80401-9123 


<< 
[“—=) 
L 


sass. Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
eae FEO) 


SENTRY "Service Manager" Version 2.3 


This NEW deluxe edition of the technicians service encyclopedia now offers 
over 130 program selections, New Intermod, pager and Marine programs. 
Ask for brochure or, Send $ 199.95 Check or Money Order 


SAVE MONEY WITH SENTRY USA® 

OUR "NEW" LE P.O. Box 372416 

(Limited Edition) Indian Harbour Beach, FL 32937-0416 
series. Select your 


programs from our Telephone (407) 773-6090 FAX (407) 773-6092 
A La Carte Menu 


Circle (118) on Fast Fact Card 


With more than 20 years experience in propagation 
modeling, EDX is the world leader in innovative PC 
coverage and link analysis software. We offer proven, 
affordable PCS system planning tools including: 


QO) Multi-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios, and most likely server 
studies (MSITE™) 

QO Microwave link studies with interference prediction 
from other links and PCS transmitters (TPATH™) 

O Selectable propagation models (TIREM, Okumura, 
FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 


O The first complete US 3 second terrain database on a 
single CD-ROM 

O Terrain databases for the U.S., Great Britain, Canada, 
Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

O EDX programs are full 32 bit applications 

O Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (503) 345-0019 Fax: (503) 345-8145 


Circle (119) on Fast Fact Card 


RFCAD' 


FOR WINDOWS IS HERE! 


ions 


To Your 


RF Coverage 
Problems... 


On your own PC! 


CDS has been the leader 
in high quality propagation 
analysis sofiware and services 
for over twelve years - 
RFCAD™ isthe keystone in 
our line of RF-Engineering 
Tools™, 

For the most efficient, 
effective, and accurate 
Multiple Site Coverage 


Whether microwave, multi-site, or field strength threshold coverages, 
our Terrain Analysis Package (TAP)™ heips you understand every- 
thing from dBu to 3-D plots. Give us a call and we'll tell you how. Do 
“what if” studies, site location, and solution analysis in-house! 
Call for free brochure & demo disk. 
SOFT WRIGHT, LLC 
1010 So. Jour St, Surre 204 
Aurora, CO 80012-4052 USA 


Tex. (303) 344-5486 


TeLeTAP (BBS); (303) 344-5378 (9600, N,8,1) 


Fax: (303) 344-2811 


Circle {120} on Fast Fact Card 


»* Microsoft Windows Application 
* Received Power Analysis 
¢ Mattiple Site Composite Coverage 
(any number of sites) 
* Land Use and Land Cover 
Data Base Available 
* Statistical Analysis of 


Analysis PC software 
package in the industry, there 
isonlyonechoice: RFCAD™. 

In addition to the PC 
software package, CDS also 
offers UNIX based 


Model Performance Available 


* Full Range of Design Options 
* Single or Multi Site/Cellular 

* Digital Topography 

* Geographic Boundaries 

* International Applications 
2975 Valmont # 100 

Boulder, CO 80301 USA _ 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Recelv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (121) on Fast Fact Card 


Equipment wanted 


Equipment Wanted 


Motorola, Johnson, GE, 
EFJ, Uniden, Standard 
Buy-Comm-Co. 
1-800-347-4121 

FAX (602) 585-6900 


We Buy Pagers 


Buy ¢ Sell * Repair 
Motorola & NEC Pagers 


Universal Communications 
Wholesale 


713-337-6556 


propagation packages, Online 
Remote Access Propagation 
Services, and an array 
of additional services and 
products. Please contact us 
today to request the latest 
catalog of services. 


* Multiple, Propagation 
Models to Choose From 
(Longley-Rice, Biby-C, CRC) 
* 3 Second Terrain Data Availabie 
on Single CD-ROM 
For U.S., Canada, and Mextco 
* Field Data Integration 
* Demonstration Disks Available 


6105-E Arlington Bivd. 
Falls Church, VA 22044 


€ Communications 
2, (703) 534-0034 - (800) 441-0034 


Data Services, Inc. 


(01) 303 444 4871 


FAX: 303 444 4872 Circle (122) on Fast Fact Card 


Identify and prevent RF 
communications site interference 
in minutes rather than hours. 


* Intermodulation Signal Level Analysis 
¢ Transmitter Noise and Receiver Desense Analysis 
¢ Eliminates the “Shotgun” Approach to Site Design and Management 


ComSitePlus™ calculates all RF interference signal levels and recommends 
additional isolation needed to prevent receiver performance degradation. Works 


with all land mobile radio bands (500 KHz to 3,000 MHz). 
COMSITEPLUS ry x 


BY DOUGLAS INTEGRATED SOFTWARE 


For a brochure, call 1-800-845-0408. 
Individual communications site consultation available. 


1350-E4 Mahan Drive, Ste. 160 « Tallahassee, FL 32308 


NCS 


CONSULTING SERVICES ENGINEERING AID SOFTWARE 


* Microwave Systems °M wave Calculat 
* 2-Way Radio Systems 


Circle (123) on Fast Fact Card 


- Tele SCADA Systems 
& Analysis 
* Specificatons & Licensing 
U.S.G.S. MAP DATA BASE; 30 SECOND & 3 ARC SECOND DATA BASES 


CONTACT: JERRY SIMMONS 
P.O. Box 884, Montgomery, TX 77356 + (409) 588-3200 - FAX (409) 588-4434 


* Multi—Point Calculations 
* HAAT Calculations 
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Classified 


* New Data 


* Improved 


the Master 


NORTON ENGINEERING 


MICROWAVE SYSTEMS 


On-Screen Path Profile Design 

Diffraction Loss Calculations 

Reflected Signal Analysis 

Route and System Diagrams 

Map Crossings Graphic with Dimensions 
Performance Predictions - Analog & Digital 


High Resolution Graphic Printing - Printers & 
Plotters - Black/White & Color 


Reads 3-second Terrain Data 


IN NEXT MONTHS CLASSIFIED SECTION 


* More Fields : Now 61 
* Many New Program Enhancements 
* New Format : Regional / Multi State 


REGIONAL FREQUENCY 
DATABASE SYSTEMS 
ON CDROM 


* Easy Installation 
* Easy To Use 


Performance / Faster Radius Search 


Call for more information and pricing on our complete product line. 
Custom Databases and Services are also available ... 


All frequencies within the FCC Master Frequency Database 
for the entire US on CDROM -12 Fields $79.95 + $6.00 S&H 


PerCon is the official contractor to the FCC for 


Frequency Database on CDROM 


PerCon Corporation 
4906 Maple Springs / Ellery Road 
Bemus Point, NY 14712 
(716) 386-6015 (716) 386-6013 FAX 


Circle (117) on Fast Fact Card 


CUSTOM RF SOFTWARE TOOLS 
Coverage Digital 

* Digital/Analog *Throughput 

* Reliability *Response time 

*2D contours Fast Color Printer plots 
*3D terrain grid Map Features 
Simulcast Interference Minimization & Others 
CMC CONSULTING (21-4) 612-8880 


& White 


10002 McDuff Court 
Vienna, Va 22181 
Phone: +1 703 938-5745 
Fax: +1703 938-9168 
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Computer software 


Model VR-100 Low Power UHF 
Vehicular Repeater 


Motorola PAC/RT® fully compatible 
"First man out" with priority sampling 
Multiple vehicle operation: up to 256 units 
LTR® and Motorola trunking compatible 
Rugged one piece extruded aluminium case 
Compact: Only 54"W x 6"L x 1.1"H 


Data Access Program Included 


RADIO COVERAGE 


Coverage Diagrams -Single Signal Level - Black 


Coverage Diagrams - Multiple Signal Level - 
Multiple Color 


360 Radials - 12.5, 25 and 50 Mile Radius 
User Defined Antenna Pattern 

Antenna Radiation Diagram Plot 

Relief Maps - Multiple Colors 

Reads 3 Second Terrain Data 


FREE BROCHURE 


DEMO DISK 
Circle (124) on Fast Fact Card 


CALL 913°967°1923 FOR PLACEMENT 


¢ Public Safety - Wide arca coverage without satellite receivers 
® EMS- Paramedics maintain communications even inside buildings 
¢ Utilities - Crossband repeat works with existing lo-band systems 
¢ 800/900 Trunking - Mobile coverage with a low power handheld 
¢ Fleets - Eliminate pagers, cell phones 


and missed calls 


1198 Pacific Coast Hwy Suite D-286 Seal Beach CA 90740 (310) 430-5892 


Pager repairs 


44 YEARS OF QUALITY 


ein) 
PAGER, PORTABLE REPAIR 
MOTOROLA, NEC, SHINWA, GE, RELM 


CLEAN, REPAIR, TUNE, 
ALIGN TO FACTORY SPECS 


PAGERS $ 1 9 98 PLUS PARTS 
ion ce 5 60 PLUS PARTS 


EXPEDITE SERVICE AVAILABLE 


PHONE | FAX 
800-725-1426 | 800-322-9426 


INTERNATIONAL CRYSTAL MANUFACTURING. CO., INC. 
729 W. SHERIDAN + OKLAHOMA CITY, OK 73102 


Tone Only 


Flat Rate Repair 
Genuine Motorola Parts 


48 hour turnaround 
PAGECAST INC 
610-681-6515 


Quality Pager Repair 
Motorola Uniden NEC 
Digital Alphanumeric Voice 


Frequency and Cap Code Changes 
Band Changes LCD Replacement 
Discount Parts and Accessories 


© Lowest Prices » Fastest Turnaround 
@® Call for Free Catalog and Price List FEC 
The Radio Communications Group Inc. 


10 Atlantic Avenue, Woburn. MA 01801 
617-937-3730 Fax 617-938-9098 


BEEPERS RECRYSTALED 
$12.50 PER UNIT 


includes cap code & alignment 


Classified 


[ Repair services| 


LOUDOUN COMMUNICATIONS, INC. Triton | 
Communications Systems Electronics, Inc. 
REPAIR DEPOT 


SERVICE MONITOR 
Microprocessor based Mobiles, REPAIR & CALIBRATION 
portables, controlheads. 


Exclusive monitor repair since 1973 
GE Warranty Processing NIST TRACEABLE 

96) Fast turn-around Cushman, IFR, Motorola, Marconi 

4300 Lincoln Ave., Unit O 

585 Factory Shoals Road Rolling Meadows, IL 60008 

Austell, GA 30001 404/948-9566 (708) 934-6426 Fax (708) 934-7195 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 

* FREE Estimates « 90-Day Warranty 
¢ Quick Turn-around *FM/AM/SSB/CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 


SERVICE MONITOR 
REPAIR 
CALIBRATION 
AUBURN ELECTRONIC LABS 


12345 Bowling Green Road, PO. Box 447, Auburn, KY 42206 
WE ALSO BUY AND SELL 


502-542-6000, FAX 502-542-7706 
ALL TYPES 1-800-859-6515 


=.) MOTOROLA 


Authorized Service 
* Authorized warranty Service 
* Quick Turn Around 
* Flat Rate Repair Available 
* Free Estimates 
* Quantity Discounts 


LOW FLAT Souls FAST SERVICE TURNAROUND - SOFTWARE 


ALL TYPES OF 


COMMUNICATIONS 


LAZER BEEPERS, INC. 

Would like to help bring you into the 

21% Century with their Highly Trained 

eA y Technicians & One-Stop Service 
& BEEPER!! | Clinic. Call us today for all your 


r Beeper needs. 
# 


LAZER BEEPERS, INC. 
SATISFACTION GUARANTEED - BUY & SELL USED BEEPERS 


EXPRESSTECH 


GE TWO-WAY 


SERVICE DEPOT 


Make ExpressTech 
your service depot. 


Ln 
=] 
s 
«9 
s 
rr 
“ 
i — 
= 
CS 


ALL BRANDS - RECRYSTALLING 


Repair of GE Two-Way 
Mobiles, Portables, 
& Site Equipment 
EDACS & GE-MARC 


CONVENTIONAL 


pecializing in Service Monitors since 1 


i jeeuifaonitore! 

Phone (800) 288-8223 
COMMUNICATION 

INSTRUMENTS — 


1714 4 sw 23rd Street, Loveland, CO 80537 


Will Repair Hourly 
or on Contract 


\800-52-EDA CS 


Circle (126) on Fast Fact Card 
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Repair services 
NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.IL.ST. TRACEABLE CALIBRATION 
CUSHMAN IFR 

SALES NEW-USED 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader — choose Motorola. Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country. Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


AUTHORIZED 
CUSHMAN SERVICE 


U.S. Network Services Division, 
Antenna Site Information 
708-538-6333 


MOTOROLA 


Network Services Division 
1309 E. Algonquin Ra. 
Schaumburg, IL 60196 


© Motorola, 1991 A and Motorola are trademarks of Motorola, Inc 
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NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 


TOWER SPACE 
Westchester ¢ Putnam « Rockland 
Connecticut 
Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill. Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 
SIGNAL TOWER COMPANY, INC. 
914-779-3676 * Fax 914-633-9315 


SITE DIRECTORY 
Dedicated to advertising antenna sites for lease 


NEED SITES? 


The NCSD cantuins thousands of prime 


antenna sites, all with space for tease 
Just $15 per year. For information call: 
Tel; (908) 462-5964 Fax: (908) 308-4633 


TEL: (708) 823-7713 


CHICAGO TOWER 
LEASING CORP. 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


AREA P O Box 31160 
CHICAGO. IL 60631 


RF RADIATION MEASUREMENTS 
ANSI/IEEE - 1992 


MTVIROTT 


COMMUNICATIONS GROUP 


STAN STANN 1425 GREENWAY DRIVE, SUITE 350 
IRVING, TEXAS 7. 


a S038 
214/580-1911 » FAX: 214/580-0641 
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Services 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessons written exclusively for Mobile 
Communications Servicing, 


$375.00 


Call or wnte Mobile Training Institute 
for free information; 


Lumberton, TX 77711-0278 


(409) 755-7838 


REPAIR & RETUNING 


OF 
DuPleTUNE DUPLEXERS 
jonni ey DUS Filter Systems 
716-834.2787 x Multicoupliers 


Tower space 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 
ANTENNA SITES, INC. 
602-998-7222 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635‘ AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the 1-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


TOWER SPACE 
WIND GAP PA 1700 AMSL SITE 
COVERING THE PONOCOS 
PAGECAST INC 


WESTERN WASHINGTON 
Commercial power with generator backup. 
Good security. Year around access. 
Five Sites 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


40+ choice antenna 
sites in California. 


¢ Stand-by Power / Air Cond. 
* Continuous Monitoring 
¢High-Security Access System 
*Land available for develop- 
ing your own site at 
Oat Mountain, Chatsworth 


AA Meridian 
Communications 


Great sites, great service, since 1956. 


Call Rich or Jack Reichler at 


(800) 400-SITE 


Classified 


We've got 
Northern California 


In our 

Sites 
One call gets all the facts on 
how to cover the major popula- 
tion centers from more than 30 
sites...with air conditioning, 


back-up power, remote moni- 
toring, and much more. 


Dianto Communications, INC 


1220 Brickyard Cove Ruad, Suite 40) 
Point Richmond. CA 94801 
(510) 236-3700, Fax (510) 236-3799 
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The perfect promotional, 
executive or sales incentive 
award for the communica: 
tions industry. 

Display your company 
name or logo on a brass 
plate, accented on a solid 
walnut or oak base. 
Various styles and sizes 
available. 

For more information call or send 
request for brochure, 

CREATIVE SCULPTURES, INC. 
4001 S. Decatur Blvd. » Suite 330 
Las Vegas, NV 89103 
(702) 875-4056 Fax: (702) 875-1962 


BS MORE MONEY 
FROM YOUR ANTENNA SITE 


Le! me show you how to earn more money 
from your antenna site. Exoerienced tower site 
consultant and site owner/operator can show 
you how to: 

¢@ Extract maximum profits from your tower 

¢@ Deal with your technical problems 


Tower space 


AAD communications Corporation 


ON TOP OF 
THE WORLD 


FEATURING !!! 
BELLE MEAD/NESHANIC, NJ 
LATITUDE: 40 27° 11" 
LONGITUDE: 74 43' 42" 
OVERALL HEIGHT: 730’ AMSL 


LAKE HOPATCONG/ROUTE 80, NJ 
LATITUDE: 40 56' 25" 

LONGITUDE: 74 36' 48” 

OVERALL HEIGHT: 1,305' AMSL 


PRINCETON/ROCKY HILL, NJ 
LATITUDE: 40 24’ 46" 
LONGITUDE: 74 36' 07" 
OVERALL HEIGHT: 508' AMSL 


AA 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837-3839 
For more information contact: T. E. Smith 
908-417-3993 » Fax: 908-417-4825 


Communications 
Corporation 


NOW AVAILABLE 


AUGUSTA, GA 
5 New Sites 


INDIANAPOLIS, IN 
10 New Sites 


MONTGOMERY, AL 
5 New Sites 


SITES 
DIVISION 


CALL FOR 
FREE SITES GUIDES 
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Tower services 


Lightning prevention 


PROTECT YOUR SENSITIVE ELECTRONIC EQUIPMENT 
from 
lightning damage 


with the 


iLD/P™ Equipment Protection System 


Tha next generation in technology available exclusively fram 


RABUN LABS, INC » 1-800-788-1824 


| 


Tower Monitoring Systems 
+ FAA Reporting and Logging 


(to meet FCC & FAA requirements) 
» Lighting & Security Alarm Equipment 
1-800-475-1780, Central Station Monitoring 


Dealer Inquirias Weicome 
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¢ Better manage your site 
¢ Prepare site leases 
— We Appraise Sites and Businesses — 
For a FREE inifial consuttation 
call Jerry Agliata at 
TRANSCOM CORPORATION 
(914) 779-3676 or Fax: (914) 633-9315 


d index/hot line 


Page 
Number 
AAT Communications Corp............. 91 
Advanced Electronic 

Applications, ING. ......... ccc 44 
Advanced Receiver Research 
Air Comm 
Allen Telecom Group .... 
Allen Telecom Group 
Andrew Corporation 
The Antenna Farm 
Astron Corporation 
Automation & Electronics Engr. ...... 
Barnett Electronics, Inc. .........cc. 
BEE Electronics, Ine. ....ccscceeees 


Company 


Bramco, Inc. . 2a 
Cartwright Communications 
Cellular Telecomms Ind. Asso. ....... 


Chargeguard Corp. ...........-.:sssesee 
Cimarron Technologies 
David Clark Co., Inc 
Communications Associates 
Communications Data 

Services 
Communication Instruments 
Communications Specialists .......... 
Connect Systems, Inc sé 
Control Signal Corp. ......-.:cseeeeees 
CPI Communications, Inc. ............... 
Crystronics, Inc. .....-...-...... ise 
RS EO cscccr screamer cetera, beerntees 
Cushcratt/Signals Corp. ..........0.0000. 9 
Daniels Electronics 
Diablo Communications, Inc. 
D & L Communications, Inc........ 
D & L Communications, Inc........ 
Douglas Integrated Software 
Duracom .......... 
Eagle Wichita 
Eastern Radio Service... 
EDX Engineering, Inc. ............. 
Ericsson GE Mobile Comms =i 


Everon America, Inc. - 

Fourth Dimension 

Frequency Management... 

Haewa Corporation....... 

Helper Instruments, Co. 

Henry Radio 

Hustler, Inc. ..... 

Hutton Communications ....... 

Hy-Q International aii 
IFRSPstims Ney. csccattateentecaastavsren 
ITC Instruments 

JPS Communications ... wi 
Kaval Electronics, Inc. ..................... 
Larsen Electronics 

Lazer Beepers, Inc. 

Leathersmith 

Le BLANC 

Lett Electronics Co. ... 

Marconi Instruments 
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Number 


130 


Hotline 
908-417-3993 


... 206-774-5554 


203-582-9409 
602-275-4505 
800-229-4706 
800-800-7465 
708-349-3300 


..- 800-255-6222 


714-458-7277 
800-527-4596 


... 800-423-3858 


800-336-3115 
800-526-3935 
513-773-6255 
800-543-8614 


-. 202-785-0081 


800-321-4700 


..- 800-458-3410 


800-487-7184 
508-751-5800 


.. 800-435-9313 


800-441-0034 


... 303-962-9998 


800-854-0547 


... 800-545-1349 


303-989-8000 


eseeese 214-437-5320 
..- 305-566-6949 


601-287-8081 
800-258-3860 
604-382-8268 


.. 510-236-3700 
.-. 800-336-6825 
.. 800-336-6825 


904-656-8673 
800-467-6741 


... 816-265-2050 


704-847-0612 
503-345-0019 
800-GE1-2345 
914-245-1128 
800-603-3766 
516-467-1220 
800-800-9825 
800-783-4239 
407-777-1440 
800-877-7979 
800-949-9490 
800-442-3811 
606-283-5000 


eorsere 316-522-4981 
... 800-566-1818 


919-790-1011 
905-940-1400 
800-426-1656 


..- 800-354-3405 


800-233-0440 
214-934-1894 


v+ee-+- 800-521-2468 
,.. 800-233-2955 


Company 


Maxon America, INC. «0.0... 
McManus Communications 
Mechem Electronics 
Megahertz Technology, Inc............. 83 
Midian Electronics, Inc. «0.0.2.0... 17 
Midland International LMR 
Modular Communication 

Systems 
Motorola C&E.... 
Motorola GPID 
Motorola Pager Care Centers 
Motorola Test Equipment 
Motorola Test Equipment 
MX>COM; Intssicccaiannn annie 7 
New Mar .. si 
Norton Engineering 
Orbacom Systems, INC. ........cccee 21 
PanaVise Products, Inc. ............000 
Pekaar Communication, Inc. ........... 80 
Percon Corporation........0.....00.......... 88 
Photocomm, Inc. ...... 
Polaris Industries 
Polyphaser Corporation 
Pyramid Communications .. 
Radio Express) Ince .ncsssrrcrssncescavars 77 
Radio Wholesale 
RAM Communications 

203) 113) Sean eee tere eer 
Ramsey Electronics 
RCW Distributing 
Relm Communications 
Rocky Mountain Comms, Inc. ......... 86 
Scala Electronic Corporation 
Selectone Corporation 
Sentry USA 
Serviceware Corporation. 
Sharp Communication 
Shinwa Communications 

of America 
Shure Brothers, INC. ..........0ccccccees 31 
SMC Electromount 
Softwright 
Solar Electric Specialties... 
Spacecom Systems, Inc. 
Stancil Corporation .......... 
Survey Technology 
Tait Electronics USA, Inc. ...... 
Talley Communications 
Telewave, Inc. . rr 
Times Microwave. Systems. 
Towerwatch 


Transcrypt International,Ltd. ............. 3 
Trident Micro Systems 

TX RX Systems, Inc 

Vega, A Mark IV Company 

Versatel Communications 

Vocom/RF Corporation 

Wacom Products, INC. ...............:000 69 
Wetec Electronics 

Wilmore Electonics Company 

CEMON ING: scsste sere b lesen 57,63 
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Hotline 


816-891-6320 
501-763-6250 
703-891-0569 
214-341-1119 
602-884-7981 
800-MID-LAND 


818-764-1333 


..- 708-538-6333 


800-520-7243 
800-892-3068 
800-235-9590 


.. 800-235-9590 
.-- 800-638-5577 


800-854-3906 
703-938-5745 
609-829-4455 
702-353-2900 
201-132-0704 
716-386-6015 
800-223-9580 
800-752-3571 
800-325-7170 


... 310-430-5892 


703-266-1928 


.. 800-53R-ADIO 


908-636-6970 


..- 716-924-4560 


800-726-9015 
317-545-4281 
303-526-5454 


... 503-779-6500 


800-227-0376 
407-773-6090 
613-521-7391 


«+ 800-548-2484 


sreeseeees- 800-627-4722 
.. 800-25S-HURE 


800-527-1079 


---- 303-344-5486 
--- 800-344-2003 
.--- 800-950-6690 
-... 714-546-2002 
---- 903-591-5986 
ws. 713-984-8684 
.... 800-949-7099 
«+, 415-968-4400 
++ 203-949-8400 
«+ 913-233-2343 
... 213-256-3000 


800-228-0226 
800-798-7881 


--. 716-549-4700 


818-442-0782 
800-456-5548 


800-USA-MADE 


817-848-4435 
800-249-1250 


veneer 919-732-9351 
... 206-820-6363 


Good Things & Small Packages 


3 


BRerem’ & 
: Rae Z 
6 (CHANNEL 


RELM 


neo 2 * uss 


applicatio . And 
prices, tool 


40 watts: power VHE (150-174 Miz) 

25 watts power UHF (450-482 MHz) 

16 or 99 channel capability with Scan 
Built-in CTCSS. & DCS 

Extremely easy, user friendly operation 


SL Series Mobiles: (above) 
+ 40 watts powet VHE (150-174 MHz) 
25 watts power UHF (450-482 MHz) 
& 6channel capability with pre-set squelch 
RELM WHS150 A Built-in CTCSS, DCS & Two Tone Sequential 


PT Series Portables: (above) 
5 watts power VHF (150-174, MHz) 
4 watts power UHF (450-512' MHz} 
6 channel capability without scan 
Built-in CTCSS, DCS and Two-Tone Sequential — 
Great for Talk-Back Paging applications 


WHS150 Portable: (left) 
r 5 watts power VHF (148-174 MHz) 
16 channel capability with scan 
ri Built-in CTCSS and a full function keypad for 
DTMF encode/decode and programmable ANI. 
4 Easy to use with new, more comfortable ergonomic shape 


7707 Records Street in‘Canada, Call: 
RE Indianapolis, IN 46226 Tad Radio of Canada, Inc. 


3101 29 Ave, 
1-800-821-2900 Vernon, BC. VT. 1Z2 


BUN UWICAS IONS) (RN AN ADAGE-COMPANY, 604-545-1150 


$279.95 [MN CSI-100 eee 
ne Panel) ie ends anic nt plore cretion Vieniiies Meet all 

gn agic fr ID Requirements, Fully: fie gram 
SE es bss sar gi rmable with included keypad. 185" xL12"x 35 


SSSSNUNER Sse) Dasha ica Twos tore sequen, 
RpectsCRe for other formats available, 7.5" x 7.8" x 2.7" 


| 


| CC-1/CR-1 $49.95 each PE-1000 $224.95 


PE-2P $5495) SD-1000 50.95, DTD-1 $59.95 PE-4/PE-15 $99.95 
Two-tone: Sequential Encoder. Two-tone Sequential Decoder. Single-Fanction DTMF ‘Decoder. Multiple Call POCSAG (RPC-1) 
Sub-assembly mounts inside radio Progtammable unit: provides Provides switch outputs via Paging Encoders. Where direct 
or other enclosure. Multiple call switched ‘outputs: from two-tone DOME: 1:25" 2.0" x.4' control of local area paging is 
capability: 1.25! x 2.0" x4" paging calls. 1:25"'x 2.0" x4" desired. 1-78" x 1.03" x 35" 


DCS-23 $59.95 TS-32P $57.95 TS-64 $64.95 SS-32SMP $27.95 SS-32PA $28.95 


Digital Coded Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder. Pro- Encoder-Decoder. Tone § mable CTCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 
grammable to all codes. squelch for any FM trans- Decoder. 1.7" x .78" x .25° mable. .53" x 1.0" x.16" audible tones also avail- 
1.36" x 1.18" x .25" ceiver, 1.25" x 2.0" x.4" able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... sky’s the limit in our efforts products. Call for details on 
bringing you tone signalling toward customer satisfaction. these and all your tone signal- 
products that are as reliable as Shown are a few of our __ ling needs. A free catalog will 
the day is long. Combine this most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


free technical support, and COMMUNICATIONS SPECIALISTS. INC. = 
our no hassle GHe year war- 426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 

714) 998-3021 * FAX (714) 974-3420 a 
ranty, and you'll realize the ntire U.S.A. (800) 854-0547 « FAX (800) 850-0547 oa 


‘Outside USA or Canada: Jescom Intemational, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA - Phone (415) 574-1421 « FAX (415) 574-5297 - Also in Italy and Spain 
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